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"Why settle?" For under 
$15,000, the HP 8590A Portable RF 
Spectrum Analyzer is such a good buy 
that you can 
afford one 
for every 
bench. \ht it's 
no stripped 
down, low- 
tech model. hp 8590A 

It's loaded Porta bl e RF Spectrum Analyzer. 

You'll find every essential 
measurement tool in the HP 8590A, 
plus more of the right bells and 
whistles than analyzers three times 
as expensive. 

And there's a wide frequency range 
(10 kHz to 1.5 or 1.8 GHz), large 
amplitude range (-115 dBm to 
+ 30 dBm), plus 50 or 75-ohm input. 
Frequency accuracy runs ± (5 MHz 
+ 1% of span). 

Take care of the basics with three 
simply labelled keys: FREQUENCY, 



SPAN and AMPLITUDE. The entire 
keyboard is that easy to understand. 
There are 14 dedicated keys for 
common functions plus softkeys 
for over 80 special tasks. 

Three optional digital interfaces 
make the HP 8590A completely 
programmable for automated pro¬ 
duction testing. And you can use just 
about any desktop or HP hand-held 
computer to do it. 

Use the HP 8590A's briefcase handle 
to carry it anywhere. It weighs just 
13 kgs, slips into all the tight spots, 
and it's sturdy enough to withstand 
the rigors of real portability. 


Pick up the phone and call 
HP's Customer Information 
Centre STD-free on (008) 033 821 
to find out more on the HP 8590A 
Portable RF Spectrum Analyzer. 
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New satellite comms 
for Antarctica 



Communications links with Aus¬ 
tralia's Antarctic bases have now 
been dramatically upgraded, via 
the AN ARES AT satellite system. 
Tom Moffat tells the story, in 
our feature starting on page 14. 

Projects to build 

Our construction projects for you 
this month include Beat Me, a 
novel electronic metronome 
which allows you to set its rate 
simply by tapping on the case. 
There's also a low cost MIDI in¬ 
terface for the Apple Macintosh 
computer, full construction de¬ 
tails for our new low-distortion 
audio oscillator, and a mains 
driver module for the 16-channel 
UHF remote control. 

Quartz Crystals 

Always found quartz crystals 
something of a mystery? Peter 
Phillips sheds a good deal of 
light on these important compo¬ 
nents in the article starting on 
page 26. 
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Amiga projects 

I am writing to you with a few project 
ideas. Perhaps you are unaware of the 
outstanding success of the Commodore 
Amiga range of computers, particularly 
the A500. Despite their success, they 
seem to be ignored as far as projects 
are concerned. (Not everyone owns an 
Apple or a Microbee!). 

The following are a few ideas, that 
could be utilised as projects by your 
magazine: 

1 512K RAM expansion (fitted into slot 
provided). 

2 Internal RAM expansion (up to 9 
Meg boards are available overseas). 

3 Modification to enable the computer 
to boot from an external drive. 

4 MIDI interface. 

5 FAX - RTTY - Morse decoder. 

6 Hard disk controller. 

7 2400/2400 MODEM (now available 
commercially). 

8 A project to be able to decode 
weather satellite pictures. 

I do hope you will give thought to 
some of the above projects as there are 
a lot of people just waiting for an elec¬ 
tronics magazine to ‘adopt’ the Amiga. 
Bob Hodson 
Heatley, Old 

Comment: We will give these suggestions 
careful consideration, as you ask, and 
will see what can be done. Perhaps other 
Amiga owners may have some ideas as 
well. 

MEK is not MEKP 

I read with concern on page 5 of the 
December issue, a letter concerning 
MEK and its use as a solvent cleaner. 
The article from ‘Aviation Safety Di¬ 
gest’ refers to MEKP (methyl ethyl ke¬ 
tone peroxide), which is quite different 
from MEK (methyl ethyl ketone). 

It's a bit like saying don't eat salt 
(sodium chloride), because it contains 
sodium! Please tell VK2ARZ to stop 
worrying. 1 have worked with MEK for 
years. It is a relatively safe solvent, 
providing it is kept away from heat and 
flame. 

Alan Robinson, 

Blairgowrie, Vic. 

Comment: Thanks for the comment, 
Alan. See this month's Information Cen¬ 
tre for a complete discussion on this sub¬ 
ject. 


KX-14CP1 
Sony in EGA? 

It was good to see your review of the 
Sony KX-14CP1 monitor in the October 
issue. I have had one of these excellent 
monitors for almost 12 months and have 
been very pleased with it. It is always 
nice to see a piece of equipment that 
one owns receive a favourable review in 
a magazine like EA. 

My reason for writing though is this: 
In the second column on page 103 you 
mention you had the monitor working 
on EGA, which operates at 21.8kHz of 
course. Please help me. How did you 
get it to work? Everytime I go into the 
EGA mode the monitor loses lock. Ac¬ 
cording to my EGA card manual, the 
CGA sync polarity is -I- +. I’m not sure 
whether horizontal or vertical sync is in¬ 
dicated first but it doesn’t matter as 
they are both positive anyhow. But 
when in EGA mode running at 
21.8kHz, one of the pulses is positive 
and the other negative. I believe this is 
for multisync type monitors to detect 
the type of input and to switch accord¬ 
ingly. 

Of course if you are using an EGA 
card that is in CGA mode the signal is 
still at 15.75kHz. So if you were in 
EGA mode, have you done anything to 
make it work correctly - i.e., invert one 
of the syncs? I’d like to be able to get 
my monitor to work on EGA and 
haven’t had any success. I hope I have 
done something stupid and you can en¬ 
lighten me. 

Wayne Bertram 

Clearview, SA 

Comment: Your puzzlement is quite un¬ 
derstandable, regarding how we suppos¬ 
edly used this monitor with an EGA 
video card. The answer is that we didn’t 
- even though we thought we had, at the 
time! In reality we had been fooled’ by 
a multi-mode video card, which had in 
fact been slipped into CGA mode by the 
software we were using. (A note to this 
effect appeared in the December issue, 
on page 157). 

We apologise for this inadvertently 
misleading error. To the best of our 
knowledge, the KX-14CP1 won’t operate 
in EGA mode. Sony also confirms this, 
sad to say. So you didn't do anything 
stupid, Wayne - it was us. 
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VHF-UHF amplifier 

I am concerned that your attempts 
to convince readers of the quality of the ' 
Improved VHF-UHF Masthead Ampli¬ 
fier (EA Dec. '88) may have been un¬ 
fair to previous designs, including those 
developed and sold through Oatley 
Electronics. Your article infers that this 
new amplifier is technically better than 
any of those previously published. 

For example, quoting the article 
‘...the R&D people at Dick Smith Elec¬ 
tronics have spent a great deal of time 
and effort to investigate the problems 
with earlier designs..’ To clarify the 
definition of ‘earlier designs’, the article 
states ‘There have been quite a few de¬ 
signs for VHF-UHF masthead ampli¬ 
fiers, in various magazines.’ 

It may be that the intention was to 
merely compare the new design to those 
previously developed by the Dick Smith 
team, which is fair enough. But this 
should have been stated in the article, 
and I can only conclude that my designs 
are lumped into those being compared. 

In fact, in a close examination of the 
new design I suggest that, while it no 
doubt works well, several things could 
have been improved. For example, the 
prototype appears to have the capaci¬ 
tors and the IC installed with little con¬ 
cern for minimising the lead length. 
Also, there is no input protection, and 
the use of a 12V regulator is unneces¬ 
sary. 

I have had two different VHF/UHF 
amplifiers published. My first design 
used an OM335, but without input pro¬ 
tection. This design has since been dis¬ 
continued from our range, due to its 
susceptibility to destruction during a 
thunderstorm. The second design uses 
the OM350, and has input protection. 
This design has proven to be very suc¬ 
cessful, and none have been reported as 
failing during a storm. 

The method of housing the DSE unit 
is somewhat similar to my design, al¬ 
though I elected to bring all leads from 
one end, rather than both. This makes 
for a more weatherproof enclosure. 

I am concerned that the adverse refer¬ 
ence to ‘other designs’ will influence the 
sales of my unit, which has been proven 
as a reliable, effective unit. 

B. Justic 

1 Oatley Electronics Oatley, NSW 
Comment: It was not our intention to 
imply that the new amplifier is better 
than all other designs, simply that earlier 
designs were examined as a reference. As 
far as we know, your own designs were 
not included. We agree this is not made 
clear in the article, and hope this now 
corrects the omission. 


@ 1 Editorial 

Viewpoint 

Communications leading us 
to a truly global outlook 

Working away here in our cramped little temporary office after last year's 
fire, battling to get out each issue, it's easy at times to forget that the fruit of 
our labours - the magazine itself - is read each month by a lot of people. 
Most of you are within Australia and New Zealand, of course, but it's sur¬ 
prising at times to learn just how far afield the magazine can reach. 

I was especially gratified this month to learn that my Forum column in the 
December issue (on oxygen-free copper cables) was read - and apparently 
appreciated - as far away as London. 

In the column I referred to an article written by Douglas Self, a respected 
British professional audio designer, in the July 1988 issue of Electronics and 
Wireless World. This seemed relevant because he had discussed the problem 
of ‘subjectivism’ in audio engineering, and made a particularly convincing 
case against it. 

Following my reference to the article Mr Rod Hibberd, a friend of his liv¬ 
ing in Sydney, had apparently sent Mr Self a copy. Mr Hibberd also very 
kindly sent me a copy of his reply, a few days ago, and it made interesting 
reading. 

As it happens, he seems to agree with me that the various theories so far 
offered to support the use of OFC in audio are rather less than convincing - 
despite all the marketing hype. But to me what the letter also demonstrated 
was that true professionals everywhere are happy to consider ideas on their 
objective merits, regardless of their origin. 

To people with this kind of constructive outlook, the world really is a 
global village. And thanks to today's burgeoning communications technology, 
it's now possible to exchange ideas with anyone almost anywhere on the 
planet in virtually real time. When you think about it, this surely holds enor¬ 
mous potential for future co-operation and human development (or the oppo¬ 
site, if we're not careful). 

I was reminded of this again while editing Tom Moffat's excellent feature 
article for this month's issue, on the new satellite communications system 
linking Australia's Antarctic bases with the mainland. Only a couple of years 
ago, the only link to these bases was via SSB transmissions on HF, riddled 
with static and fading. But now they can call just about anywhere with ‘across 
the street’ quality, send and receive fax, or log into mainland computers. 

The same applies today for almost any remote location, and even on ocean 
liners. The technology for a communications ‘world village’ is just about in 
place, without a doubt. Let's hope humanity can put it to constructive use. 
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What’s New In 

Entertainment Electronics 




Philips & Sony 
complete CD-I specs 

Philips and Sony have completed the 
final development work on the full func¬ 
tional specification for the Compact 
Disc interactive system (CD-I). This 
final specification, otherwise known as 
the Green Book, is now being made 
available to licensees worldwide. 

The CD-I system, a joint develop¬ 
ment by Philips and Sony, features the 
wide interactive use and application of 
data and information, such as text, 
audio (music and narration), still image 
and motion video, animation, graphics 
and computer programming. As with 
CD digital audio and CD-video, CD-I is 
based on international standards for full 
compatibility and creates the oppor¬ 
tunity for the development of a wide 
spectrum of software for entertainment, 
information, and education. 

The first provisional CD-I specifica¬ 
tion was issued in June, 1986, and the 
proposed full functional specification 
was announced in June, 1987. The re¬ 
lease of the Green Book comes as a re¬ 
sult of extensive testing of prototype 
systems, and incorporates the input 
Philips and Sony have received from 
both hardware manufacturers and soft¬ 
ware developers. 

This release is expected to accelerate 
preparations to introduce CD-I software 
and hardware products in the near fu¬ 
ture. 


6-disc CD player 

Pioneer Electronics has released a 
new multi-play compact disc player, the 
PD-M900. The flagship of Pioneer’s 
multi-play CD player range, it combines 
advanced features with the convenience 
of a six disc multi-play unit. 

The PD-M900 has the capacity for 
random programmed play of 32 tracks 
for 6 discs. Effectively, this means that 
the unit can supply up to six hours of 
continuous music, played in random 
order from the six discs loaded into the 
magazine. This makes it an excellent 
choice for parties or as general back¬ 
ground music. 

Accurate and quality sound is assured 
through the inclusion of an 8-times 


oversampling digital filter along with a 
twin ‘glitch-less’ linear-envelope D/A 
converter system. The player has been 
constructed with a copper-plated honey¬ 
comb chassis and large insulators to 
protect against resonance. Four separate 
power supplies have been provided, 
eliminating any fluctuation of the power 
supply. 

Other features include time fading 
editing, digital level control with 
memory and a full-function remote con¬ 
trol unit with multi-cartridge program¬ 
ming capability. 

The PD-M900 is available at an RRP 
of $1099.00. 


LCD video projectors hit Japanese market 


At least four major Japanese con¬ 
sumer electronics firms have announced 
the release of large-screen colour video 
projectors using LCD panels to gener¬ 
ate the three colour images, a develop¬ 
ment which could produce a significant 
expansion of the large-screen video 
market. 

The firms concerned are JVC, Toshi¬ 
ba, Seiko Epson and Sanyo. The pro¬ 
jectors so far demonstrated by each firm 
are significantly smaller than earlier 
types using cathode-ray tubes, yet pro¬ 
duce very high picture brightness and 
definition. All appear to use a tungsten- 
halogen lamp as the light source, with a 
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system of dichroic mirrors to split the 
light into the three primary colours, and 
three separate transmission LCD panels 
to achieve modulation. The images are 
then recombined by dichroic prisms, be¬ 
fore passing to a single high-efficiency 
lens system. 

All image convergence is therefore 
preset inside the equipment, with only a 
single control required to focus the final 
image on the screen. Operation is there¬ 
fore much simpler than with earlier co¬ 
lour video projectors. 

Perhaps the most impressive unit so 
far is the Toshiba l.CV, which uses 
three amorphous silicon TFT/LCD 


panels measuring 69mm square. It can 
produce images up to 100" diagonally, 
with a brightness of no less than 250 
foot-lamberts for a 40" picture. The pic¬ 
ture resolution is 350 x 240 pixels. 

The JVC and Seiko Epson units ap¬ 
pear to be very similar. Both use active- 
matrix TFT/LCD panels 32mm square, 
and can again produce images up to 
KM)" diagonally. Resolution is 320 x 220 
pixels and the units measure only 420 x 
266 x 125mm, with a weight of 7.6kg. 

Sanyo's projector uses LCD panels 
150mm square, and achieves a bright¬ 
ness of 60 foot-lamberts for an image of 
KM)" diagonally. It also appears to have 
the highest picture resolution, achieving 
640 x 480 pixels. 













VHS-C camcorder has 12:1 zoom lens 


The new Sharp VLC750X camcorder 
has a 12-times variable-speed power 
zoom lens, letting the user move closer 
to a distant subject than ever before. It 
also has a completely automatic one- 
touch operation to set all major func¬ 
tions. 

The VLC750X records on small and 
easy to store VHS-C cassettes and the 
unit comes with an adaptor which al¬ 
lows the cassettes to be played back on 
a normal recorder/player without delay. 

Additionally the VLC750X has auto¬ 
matic focusing, white balance and a 
high speed l/1000th-second electronic 
shutter for fast action. A further feature 
is a self timer which has two modes of 
operation: It allows you to be in the 
picture even though you are operating 
the Camcorder - simply press the but¬ 
ton once and the camera waits 10 sec¬ 
onds before recording for 20 seconds. 
Press the button twice and the camera 
waits for 10 seconds before recording 
until the end of the tape - or until the 
stop button is pressed. 

A fade control allows both video 
image and audio sound-track to fade in 
and out, whilst the flying erase head en¬ 
sures smooth, noiseless scene transi¬ 
tions. Then, when filming has been 



completed, the audio dub feature per¬ 
mits users to dub a new sound-track 
over the existing video image - giving 
them total creative licence. 

The VLC750X has a liquid crystal dis¬ 
play which provides a variety of infor¬ 
mation including a warning when the 


battery is low, if there is no tape left, if 
the dew level is too high and other data 
such as tape speed, tape counter, focus 
mode, white balance mode, recording 
speed mode and shutter speed mode. 

Sharp’s VLC750X retails for below 
$3000.00. 


S-VHS videotape 
from TDK 

TDK (Australia) has released its new 
S-VHS ‘XP’ video tape, claimed to offer 
unprecedented refinements in tape 
development, offering 425 horizontal 
lines of resolution. 

The modified circuitry in an S-VHS 
recorder relies on a shorter head gap. 
The head gap has been reduced from 
0.3 microns to 0.25 microns compared 
to conventional VCRs. Although this 
may not sound much, it makes a tre¬ 
mendous difference in picture resolution 
and detail. Also the tape surface must 
be smoother than premium grade con¬ 
ventional VHS video tape to prevent 
dropouts and assure vital head to tape 
contact. 

To ensure minimisation of spacing 
loss between the head and the tape, 
critical for consistent short wavelength 
recording, the S-VHS XP tape has been 
manufactured using TDK’s specifically 
designed ultra-fine Super Avilyn parti¬ 
cles. These have a coercivity 30% 
higher than TDK’s highest VHS grade 
tape - HD-XPro. 

A heavy duty binder, new back coat¬ 
ing and anti-static shell all assure long 



term drop out protection. The S-VHS 
XP is available in 180 minute playing 
time and has an RRP of $29.95. It is 
available at selected TDK dealers and 
department stores. 


Record-once CD 
may overtake DAT 

Seemingly trapped in an impasse over 
software copyright, digital audio tape 
(DAT) may be overtaken by yet an¬ 
other form of the ubiquitous compact 
disc: CD-R, or discs that can be re¬ 
corded once using a simple recorder. 

Japanese components maker Taiyo 
Yuden has produced discs that can be 
recorded using a laser power of only 7 - 
9mW, and then played back using virtu¬ 
ally any normal CD player. With the 
typical CD player laser power level of 
less than 0.5mW, recorded CD-R discs 
can be played more than 20,000 times 
without any degradation of the record¬ 
ing. 

Operation of the discs depends on an 
organic pigment layer. This is highly 
transparent initially, but darkens when 
hit by the recording beam, producing 
the equivalent of a ‘pit’ on a normal 
CD. 

This month Taiyo Yuden begins pilot 
production of CD-R discs, in a plant 
capable of producing up to 200,000 discs 
per month. When in mass production 
the discs are estimated to cost around 
$7 each. 
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Entertainment Electronics 


Compact Aust-made subwoofer 




ORIGINAL U.S. MODEL 

LEATHERMAN® TOOL 

• Needlenose Pliers • Knife Blade 

• Wire Cutters • Can/Bottle Opener 

• Ruler • Phillips Screwdriver 

• 3 Screwdriver Sizes • Awl/Punch 

• Metal/wood File/saw • Belt Sheath 

• Regular Pliers Included 

$68.00 p.p. 2EH 

Available from: THE KNIFE SHOP 
25 LONSDALE ST 
BRADDON, A.C.T. 2601 


The Monolith 1000 is part of the Ulti¬ 
mate range of subwoofers, which are 
designed, constructed and tested in Mel¬ 
bourne by GNP Acoustics. 

This model uses twin 250mm edge- 
wound Neoflex voice-coil drivers, in a 
push-pull arrangement to cancel distor¬ 
tion. A -3dB frequency of 33Hz is ob¬ 
tained from the modest-sized system, 
which measures 340 x 340mm in floor 
area and 750mm high, and is styled 
rather like a plant stand. 

Overall weight of the system is 18kg, 
the cabinet being made from 25mm high 
density craftwood and heavily braced. 
The two-pack high gloss polyurethane 


finish is in black and white. 

Sensitivity of the Monolith 1000 is 
92dB/lW/lm, and it has a rated power 
handling capability of 50-150W RMS 
per channel. Nominal impedance is 6 
ohms. With a frequency response of 33 
- 120Hz, it is suitable for crossover fre¬ 
quencies in the range 70 - 100Hz. 

GNP Acoustics is a member of the 
Oz-Fi Manufacturers Guild, and in 
addition to the Ultimate range of sub¬ 
woofers also makes two ranges of full- 
range systems - the Designer series and 
the Reference series. Further informa¬ 
tion on its products is available from 
GNP Acoustics, 2 Berwick Street, 
Reservoir 3073 or phone (03) 470 3171. 



70cm colour monitor 

The Barco OCRM 2840 is a new 
addition to the company’s range of 
multi-purpose colour displays (MCDs). 

Australian distributor Trace Tech¬ 
nology says the OCRM sets a new de¬ 
sign standard in universal monitors, and 
will suit the most various and complex 
requirements of professional and indus¬ 
trial end-users. 

The monitor’s compact dimensions 
allow it to be installed almost anywhere; 
yet it boasts a screen size of fully 70cm, 
with a 0.68 pitch and horizontal resolu¬ 
tion of 600 pixels. Three video inputs 


allow a variety of video sources - 
including the widely accepted Super 
VHS - and an automatic switching 
power supply enables the unit to work 
on either 110V or 220V power. 

Other significant features of the Barco 
OCRM include full function remote 
control, and stereo sound with 2 front 
and 2 side loudspeakers, with connec¬ 
tion for external loudspeakers. 

Further details are available from 
Trace Technology, 200 Rouse Street, 
Port Melbourne 3207 or phone (03) 
646 5833. © 
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Experience 

Counts. 



CZ-PRO Emulators 

Experience quick delivery, 
asy operation, fast develop- 
lent schedules. EZ-PRO® 
isers reap the benefits of the 
' language fully integrated 
vith advanced emulation 
ools, including precedence 
riggering, Deep Trace,™ 
n-line code revisions, and 
lerformance analysis tools. 

In addition to IBM® PC-XT/ 
tT, hosts include IBM Personal 


System/2 ™ Macintosh II,™ 
VAX™ MicroVAX,™ and Sun 
Workstation.® 

EZ-PRO users also have the 
advantage of the best post¬ 
sales support in the industry. 

They know that their 
emulators are covered by 


American Automation’s 
5-year limited warranty. 

Experience counts. Now 
with over 10 years experience, 
American Automation has 
designed more emulators than 
anyone. Count on EZ-PRO to 
provide the most cost/effective 
development support. 


Intel: 8031 

8032 

8086 8035 

8088 8039 
80186 8344 
80188 8048 
80286 8049 

8050 

8051 
8085A 
8085A2 
8096/97 

Motorola: 6800 

68 BOO 

68HC11A2 6801 

68HC11A8 6802 

68B02 

68000 146805E2 

68008 6803 

68010 6808 
68B08 
6809 
6809E 
68B09 
68B09E 

Hitachi: 6301R 
6301V1 
6301X 
6301Y 
6303R 
6305V 
63705 
6309 
6309E 
64180R0 
64180R1 

Rockwell: 6502 

6503 

6504 

6505 

6506 

6507 

6512 

6513 

6514 

6515 

RCA: 1802 

1805 

1806 

CDP6805C4 

CDP6805C8 

CDP6805D2 

CDP6805E3 

Zilog: Z80A 

Z80B 
Z80H 
Z180 
Z8001 
Z8002 

Harris: 80C86 

80C88 

NEC: V20 V40 

V30 V50 

National: 

NSC800 

Signetics: 8X300 
8X305 


...A] 

VD MORE 'Assumes EZ-PRO Development Station 


connected to MSDOS host. 


For a free demonstration call 

48 Henderson Road, 

K 

KENELEC uo 

(Incorporated in Victoria) 

Clayton, Victoria 3168. 
Ph: (03) 560 1011 

Fax: (03) 560 1804 

Tlx: AA35703 

• NSW (02) 439 5500 • SA (08) 223 2055 • QLD (07) 393 0311 • WA (09) 322 4542 













Inside today's 
video tapes 



Much of the impressive performance of the latest video 
recorders, camcorders and personal video players is derived 
from recent developments in magnetic tape technology. Ian 
Graham reports here on the proliferation of high grade blank 
video tapes and how they achieve their improved 
performance. 


Do you know your Particle Fineness 
Factor from your Picture Purity Index? 
And does a video tape's BET value 
mean anything to you? As video cas¬ 
sette recorders have improved over re¬ 
cent years and video users have become 
more discerning, recording tape tech¬ 
nology has had to advance too, to keep 
pace. Most video tape manufacturers 
now offer at least two different grades 
of blank video tape, with a bewildering 
array of new terms to describe their 
properties and performance. 

The development of video recording 
tape made from smaller and smaller 
magnetic particles has made it possible 
to manufacture a range of different 
grades of video tape, where before 
there was only one. Smaller magnetic 
particles in the tape and closer packing 
of the particles translates into better 
quality picture and sound recordings. 

The tape manufacturers have adopted 
a confusing variety of names for their 
tapes - Premium High Quality, XL- 
HIFI, Extra High Grade, High Defini¬ 
tion Grade, Super XG, etc. Some of 
these grades are of equivalent quality, 
but it's almost impossible to tell from 
the names alone. Manufacturers have 
developed ways of measuring the capa¬ 
bilities of different grades of tape. But 
as is usual in the video industry, differ¬ 
ent manufacturers use different stand¬ 
ards which are difficult to compare. 

BET value 

TDK's ‘BET’ value indicates the size 
and packing density of the particles on 
the tape, but in a rather roundabout 
way. As the tape's magnetic particles 
are made smaller, the total number re¬ 
quired to make up a certain weight in¬ 
creases. The more particles there are in 


Recent VHS-C and standard VHS videocassette tapes released in Australia by 
JVC, illustrating the various grades of tape. 


a given weight, the greater is their sur¬ 
face area. The BET value is the surface 
area of one gram of the magnetic parti¬ 
cles, measured in square metres per 
gram. So, a tape with a BET value of 
35 means that one gram of its magnetic 
particles has a surface area of 35 square 
metres. 

A tape with a higher BET value indi¬ 
cates that its magnetic particles are 
smaller and packed together more close¬ 
ly, and so the tape should be capable of 
improved recording quality. 

Particles per line 

Maxell uses a different measurement 
- the Particle Fineness Factor (PFF). 
This is the total number of particles in 
the magnetic layer of a tape required to 
record a single line of a television pic¬ 
ture. 

Higher quality tapes have smaller par¬ 
ticles packed more closely together, and 
so more of them are used to record a 
line of a picture. A larger Particle Fine¬ 


ness Factor therefore indicates that the 
tape should be capable of better record¬ 
ing quality. As a rough guide, a basic 
grade blank video tape might have a 
PFF of 50-100 million. By comparison, 
a hi-fi quality tape such as Maxell's XL- 
HIFI has a PFF of 330 million, while a 
top grade tape such as Maxell's RX 
(PRO) has a PFF of 510 million. 

The quality of a television picture or 
video recording is judged by signal-to- 
noise ratios (S/N). In this context, noise 
doesn't mean crackles or hisses coming 
from the loudspeaker. A ‘noisy’ televi¬ 
sion picture looks grainy or it may be 
covered in white speckles or streaks, or 
any combination of these. 

The luminance S/N ratio determines 
the picture's sharpness and clarity. The 
chrominance S/N ratio affects picture 
quality two ways - AM (Amplitude 
Modulation) is concerned with colour 
intensity and PM (Phase Modulation) 
affects the picture's colour tones. 

TDK has developed a picture quality 
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rating that takes all three of these pa¬ 
rameters into account. Called the Pic¬ 
ture Purity Index (PPI), it is calculated 
by: 

PPI = Luminance S/N x Chrominance 
S/N (AM) x Chrominance S/N 
(PM) x 100. 

A basic grade blank video tape might 
have a Picture Purity Index of just over 
100. A high grade tape (with a BET 
value of 35) such as TDK's E-HG, has 
a PPI of 188. The highest quality TDK 
tape (HD-X PRO) with a BET value of 
50 has a PPI of 266. 

No matter how wonderful the tape's 
magnetic layer is, the picture quality of 
a recording will suffer if the tape does 
not run smoothly through the recorder. 
If the friction between the tape and the 
capstans and rollers that guide it varies 
abruptly, the tape jitters and hiccups its 
way through the recorder. These sharp 
changes in the tape speed and position 
at the video heads show themselves as 
sound distortion and flickering or worse 
in the recorded picture. 

To minimise this, tapes now have a 
fine coating of carbon on their back sur¬ 
face. The carbon lubricates the tape, to 
enable it to move smoothly. It also dis¬ 
sipates any static electrical charges that 
might otherwise build up on the tape 
and attract dust and dirt. 

Hardware developments 

Four video recorder developments in 
particular have spurred these advances 
in tape technology - HQ, hi-fi video, 
the camcorder and Super VHS (S- 
VHS). 

HQ (High Quality): This is an im¬ 
proved recording system that processes 
the picture electronically to make it 
clearer and sharper. Recorders with the 
system usually have an ‘HQ’ emblem 
printed prominently on the control 
panel. HQ places greater demands on 
tape performance. 

Hi-Fi Video: Before the hi-fi video 
recorder came along, sound was re¬ 
corded in a long strip along one edge of 
the tape. For stereo sound, the strip 
was divided into two tracks, each less 
than half the width of the original single 
mono sound track. Sound quality suf¬ 
fered. 

Video information was and is still re¬ 
corded across the width of the tape. A 
VHS tape plays at a linear speed of 
23.39mm per second - slow compared 
to an audio tape cassette's 47.5mm/sec. 
Because of the video tape's low speed, 
the sound quality of a recording is well 
below hi-fi standards. The introduction 
of long play video recorders, capable of 
doubling a tape's record/playback time 



J~V0mm TRACK „TAPE SPEED 2339mm/«c 

r 

TAPE 
WIDT 
12 65 

1 


!_ 

CONTROL TRACK \\^WIDTH OF 

075mm Sfr VIDEO TRACK 

^ 0 049mm 


Fig.1 (above): Video recorders 
store the picture information 
in tracks across the tape. 

Fig.2 (right): Each magnetic 
particle is a needle-shaped 
ferric oxide crystal between 
0.2 and 0.5 micron long. 


STRUCTURE OF TDK SUPER AVILYN MAGNETIC PARTICLE 



by running it at half the speed, wors¬ 
ened the problem. Noise reduction sys¬ 
tems helped to reduce the high level of 
tape hiss, but this is only part of the 
problem. 

To improve stereo sound quality to 
something approaching hi-fi standards, a 
new way of recording the sound had to 
be developed. 

An immediate improvement in sound 
quality could be made by recording the 
sound in the same way as the pictures - 
that is, by tape heads mounted in a 
spinning drum, laying down audio 
tracks across the width of the tape at a 
considerably higher writing speed. Of 
course the major problem in trying to 
develop this sort of system is that the 
area of the tape where one would like 
to record sound is already occupied by 
video tracks. 

It would be relatively easy to develop 
a system which recorded audio and 
video tracks alternately across the tape, 
but it would be incompatible with all 
the existing VHS recorders and tapes. 
As VHS is such a dominant video for¬ 


mat throughout the world, manufactur¬ 
ers naturally wanted any new system to 
be compatible with all existing VHS re¬ 
corders and tapes. 

The answer was to provide two ways 
of recording sound on the tape. The ex¬ 
isting ‘linear’ tracks along the edge of 
the tape were preserved. But additional¬ 
ly, sound tracks were recorded in the 
same place on the tape as video infor¬ 
mation but at a different ‘depth’ in the 
tape. 

The sound is recorded first. Then the 
video tracks are laid down on top of the 
sound. The higher frequency video sig¬ 
nals do not penetrate the tape as deeply 
as the audio signals. The top layer of 
the tape contains only video informa¬ 
tion, which has erased the sound tracks 
down to a certain depth. Below this, the 
sound recording is intact. Although the 
two signals exist together in the same 
piece of tape, they can be recovered 
separately quite easily. 

Like HQ, this system requires more 
of the video tape. It has to be of a pre¬ 
dictable high quality not only at the sur- 
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TDK has recently released VHS-C videocassettes with its middle-range 
E-HG formulation. The company's rating system is shown below. 


Videotapes 

face, but also deep down into the tape 
to accomodate this new ‘depth multi¬ 
plex’ recording system. 

Camcorders 

Until the camcorder was introduced, 
video recording on the move could be 
rather awkward. A large heavy video 
recorder had to be slung over a shoul¬ 
der, with an equally heavy video camera 
connected to it by a cable. Not only was 
the system heavy (perhaps a total of up 
to nine kilograms) but it was impossible 
to concentrate on the camera viewfinder 
while recording on the move - and at 
the same time ensuring that the re¬ 
corder didn't bash into things. Fortu¬ 
nately, manufacturers successfully mini¬ 
aturised the system to an astonishing ex¬ 
tent, so that the camera and recorder 
could be built into the same package 
weighing less than two kilograms. 

Basic grade blank video tapes are 
adequate for making recordings using a 
camcorder and playing them back on a 
television set. However, camcorder 
users frequently want to edit their 
recordings together to make a rather 
more professional- looking program. 

Because of the tiny dimensions of the 
video tracks (less than a twentieth of a 
millimetre wide), tapes cannot be edited 
like movie film - by physically cutting 
the required sections of film and stick¬ 
ing them back together again in the ap¬ 
propriate order. Video tapes are edited 
entirely electronically, by copying the 
required parts of the recordings from 


the original tapes onto the ‘master’ pro¬ 

gram tape. Any shortcoming in record¬ 
ing quality is compounded every time a 
recording is copied from one tape to an¬ 
other. Camcorder users, therefore, de¬ 
mand the highest quality source and 
master tapes. These are usually called 
‘pro’ quality or camera quality by the 
manufacturers. 

Beyond VHS 

Super VHS (or S-VHS) represents 
what is arguably the biggest improve¬ 
ment in video recording in recent years. 

Television picture sharpness is often 
expressed in terms of the number of 
lines of resolution. The higher the num¬ 
ber of lines quoted, the sharper the pic¬ 
ture. A typical VHS recorder specifica¬ 
tion might reveal a figure for horizontal 
resolution of around 250 lines, whereas 
a typical television set can resolve about 
400 lines horizontally. Video recorder 


manufacturers have been trying to close 
the gap between these two figures. 

Super VHS recorders improve picture 
quality by keeping the picture's colour 
and black-and-white information further 
apart than normal. This reduces the 
amount of interference between them, 
and eliminates one common picture 
fault called cross-colour. 

The colour and black-and-white infor¬ 
mation from which the picture is con¬ 
structed are recorded as signals of two 
different frequencies. With normal VHS 
the two normally overlap slightly. A 
high frequency black-and-white signal 
produced by a very fine pattern comes 
very close in frequency to a low fre¬ 
quency colour signal. Sometimes the 
television set gets it wrong and actually 
decodes the signal as colour. This 
causes the shimmering false colour ef¬ 
fect sometimes seen in a television 
presenter's finely patterned clothes. By 
increasing the frequency separation of 
the two signals, this fault is eliminated. 

Super VHS recorders can deliver a 
resolution of over 400 lines when 
viewed on a television specially made to 
accept colour and black-and-white sig¬ 
nals separately. Even a normal televi¬ 
sion set can resolve around 300 lines 
from a super VHS recorder - still an 
improvement. 

A rival system from Sony, called ED- 
Beta, uses the same method for improv¬ 
ing picture quality. Sony is also devel¬ 
oping a ‘Super’ version of its mini video 
format - Video 8. JVC has already de¬ 
veloped a ‘Super’ version of its mini 
video format - VHS-C. 

So, just when you thought that the 
turbulent video market was settling 
down, the manufacturers have set off on 
another technology war - bringing us 
Super VHS, Super VHS-C, ED-Beta, 
Super Video 8 and a range of different 
grades of video tapes. Here we go 
again! ® 
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OBIAT ltd YOUR ONE STOP 
DISTRIBUTOR OF 

TEST & MEASURING INSTRUMENTS 


Fluke 70Series 

Multimeters 

73 

• Analog Bar Graph 

• 3200 count Display 

• 0.7% basic dc accuracy 

• 10A range 

• Autoranging only 

• 3 year warranty 

75 

• 0.5% accuracy 

• Autoranging with range hold 

• 10A + autoranged mA ranges 

! • Continuity & diode test beeper 

77 

• 0.3% accuracy 

• Touch Hold™ function 

Model Inc Tax Ex Tax 

73 $192 $167 

75 $266 $232 

77 $339 $295 


Fluke 20 Series 
Multimeters 
21 

• Safety Yellow case 

• Fluke 75 features but less 10A range 

23 

• Safety Yellow case 

• Fluke 77 features + fused 10A input 

25 



NEW 80 Series 
Multimeters 


• Min/Max/Average recording stores 
highest, lowest and true average of all 

• Selectable response time to record 
tum-on surges or drift etc 

• 1ms peak Min/Max hold on 87 to 
capture elusive transients or half-sine 
surges to 400Hz 

• Audible Min/Max Alert™ signals 
readings above or below previous limit 

83 

• Volts. Amps. Ohms, diode test, 
continuity, frequency and duty cycle, 
capacitance. Touch Hold™. relative, 
protective holster 

• 0.3% basic dc accuracy 

• 5kHz Vac 

• Analog bargraph with zoom 

• 3^year warranty 

• 0.1% accuracy 

• 20kHz Vac 

87 adds 

• High resolution analog pointer 

• 4 1/2 digit mode 

• Back lit display 

Model Inc Tax Ex Tax 

83 $530 $461 

85 $615 $535 

87 $726 $632 




• Charcoal or yellow case 

• Analog/Digital display 

• 0.1% basic dc accuracy 

• 100pV to 1000V ac & dc 

• 0. IgA to 10A all fused 

• - 15“C to +55°C operation 

• Touch Hold™ function 

• Two year warranty 

27 


• Relative (difference) mode 

• Min/Max recording mode 

Model Inc Tax Ex Tax 

21 $247 $215 

23 $362 $236 

25 $569 $495 

27 $655 $570 


Fluke 37 Bench 

Portable 

Multimeter 

• 3200 count display plus analog bar 

graph ^ Relative modes 

• Touch Hold ™ function 

• 0.1% basic Accuracy 

• Built-in storage compartment for 
leads etc 

• EMI shielded 

Model Inc Tax Ex Tax 

37 $563 $490 


Metrix 40 Series 
4000 Count 
Multimeters 

• Four Year Warranty 

• 2.5 readings per second 

• Auto-Ranging with manual range 
switching 

• Memory Function to Hold measured 

• Max Function to hold a maximum 

• Patented lead locking system 

• Meets IEC 348 Class II safety 
standards 

• Suits harsh environments - water, 
shocks etc 

• True RMS Measurement (MX-47) 

• Temperature Measurement with 
K-type theromocouple (MX-47) 

• Vac & Vdc from 400mV to lOOOVdc/ 
750Vac 

• Idc & lac from 400g A to 10A 

• Resistance 400S1 to 20MB 

• Max resolution 100gV/0. IgA/0. IB 



MX-41 

Autoranging with manual ranging. 
Fused 10A range. Memory. Peak Hold. 
Beeper. 0.5% basic accuracy. 4 year 
Warranty 

MX-43 Adds Waterproofing and 
0.3% accuracy 

MX-45 Accuracy Improved to 


Goldstar 
‘Shirt Pocket’ 
Multimeters 

• 31/2 digit LCD display 

• Autoranging 

• Overload protection 

• Diode & Continuity checking 

• Beeper 

• Low battery & Overrange indication 

• 10MB input impedance 

• Memory Mode for relative 
measurements (DM6235 & DM6335) 

• Extended resolution (DM6235 & 
DM6335) 

• Hold Function (DM6335) 

• Automatic current limiting 

Model Inc Tax Ex Tax 

DM6135 $88.80 $74 

DM6235 $99.60 $83 

DM6335 $118.80 $99 

Goldstar Bench 

Portable 

Multimeter 

• 4 1/2 digit. 10A. AC/DC Data Hold 

Model Inc Tax Ex Tax 

DM7241 $294 $245 



Goldstar 
20MHz & 40MHz 
Oscilloscopes 
20MHz OS7020 


MX-47 Adds True RMS & 

Temperature 

Model Inc Tax Ex Tax 

MX-41 $283 $249 

MX-43 $324 $285 

MX-45 $507 $445 

MX-47 $564 $495 

Metrix MX-579 
Bench Multimeter 

• 4 1/2 digits 

• Bright 20mm LED Display 

• Selectable true rms measurements 
(AC or AC+DC) 

• Bandwidth to 200kHz (2dB) 

• dB Measurements 

• Optional IEEE Interface (M579A-11 

• Double Insulated 

Model Inc Tax Ex Tax 

MX579A-1 $1989 $1745 


• Variable Sweep Control with xlO 
magnifier 

• Uncal warning lights 

• Trigger Indicator LED 

• TV-V & TV-H Triggering 

• Trigger Hold-Off 

• lmV/div max sensitivity 

• Professional tilt handle 

• Probes included 

40MHz 0S7040 

• Delayed sweep function 

• lmV/div sensitivity 

• TV-V & TV-H triggering 

• High sensitivity X-Y mode for phase 

• Thnebase A 0.2pS to 0.2S in 19 
calibrated steps 

• Timebase B 0.2pS to 20pS in 7 
calibrated steps 

• Probes included 

Model Inc Tax Ex Tax 
OS7020 $858 $740 

OS7040 $1334 $1150 


Full Range of 
Multimeter 
Accessories 
Available 


Call us with your 
requirements 


Detailed brochures and full specifications are available on 
all these products. Call us for specialist technical advice 


©MAT IPW. LUTE). 


129 Queen Street, Beaconsfield 

P.O.Box 37 Beaconsfield NSW 2014 

Tel : (02) 698 4776 Telex : AA71958 Fax : (02) 


699 9170 
























Antarctica's 
new Satellite 
Communications 



Steam radio days 

Mawson's big breakthrough came 
during the 1911-1913 expedition to 
Commonwealth Bay. His crew set up a 
radio relay station on Macquarie Island, 
followed by a terminal station at Com¬ 
monwealth Bay. During that expedition 
they carried out the first ever radio 
communications between Antarctica and 
the outside world. They kept frequent 
schedules, using a rotary-arc transmitter 
and Morse code to transmit weather 
data and personal messages to Mac¬ 
quarie Island. The station at ‘Macca’ re¬ 
layed them on to Hobart. 

The site of that first radio station, 
now known as Mawson's Hut at Com¬ 
monwealth Bay, is currently the centre 
of a raging debate over whether the 
building should be dismantled and re¬ 
erected in Hobart. Proponents of the 
scheme say the weatherboard building is 
being eroded away by the force of the 


me mi- radio operating position at Davis base, now superceded. The door and 
window in the background lead to the ‘phone booth’. 


The system that Mawson pioneered 
just grew and grew, until the peak of 
Antarctica's HF era in the mid 80's. 
Operation had progressed through 500 
watt CW transmitters and Morse code 
operation, to the latest radioteletype 
techniques and 10,000 watt transmitters. 
Antenna systems at the Antarctic sta¬ 
tions evolved into lovely multi-band 
rhombics fed with open wire - enough 
to make any self-respecting radio ham 
drool! Receivers used space-diversity re¬ 
ception to improve circuit reliability. 

At the height of all this, in a typical 
winter month, the busiest station (Maw¬ 
son) shifted 700,000 words of traffic 
through large banks of teleprinters. 
That's something like 230 copies of this 
article, pounded out one at a time on 
Siemens teletype machines, every 
month. Most of this was weather infor¬ 
mation, but there was also scientific 
data, administrative traffic, traffic for 


Until a couple of years ago, communications links between 
Australia's Antarctic bases and the rest of the country were 
fairly primitive - adding greatly to the remoteness of the great 
southern continent. But this has now all changed, thanks to 
satellite technology. 


by TOM MOFFAT 


The past two years have seen the big¬ 
gest revolution in Australia's communi¬ 
cations with Antarctica since Sir Doug¬ 
las Mawson set up the first radio link in 
1912. As of the end of 1988, all com¬ 
munication with the Antarctic Continent 
and Macquarie Island is by satellite. 

The new system, called ‘ANARE- 
SAT’ (for Australian National Antarctic 
Research Expeditions Satellite) uses two 
Intelsat satellites over the Pacific and 
Indian Oceans to service all of the per¬ 
manent Australian Antarctic stations. 
ANARESAT replaces what must have 
been one of the most difficult, cranki¬ 
est, but most useful HF radio systems in 
the world. 


wind and blowing ice, and they fear it 
will soon blow to pieces. The other side 
feels the hut is a national monument 
that should not be disturbed, no matter 
what. 

Early photographs show the radio 
gear in place, being operated by smiling 
expeditioners. There's no reason why 
remnants of the equipment should not 
still be there. There are still remains of 
the repeater station on Wireless Hill at 
Macquarie Island. The towers have 
blown down, but they are still clearly in 
evidence. 
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The completed 
ANARESAT 
radome at 
Mawson base. In 
the foreground is 
the Inmarsat 
terminal, which 
will act as a 
standby for 
ANARESAT. 



relay to stations of other countries in 
the area, and personal messages. 

All traffic for Australia was relayed 
through the Casey Station (but no 
longer through Macquarie Island). So 
Casey was a busy place too, and there 
were always lots of jobs in Antarctica 
for skilled radio operators. 

From the expeditioner's point of 
view, personal traffic was the most im¬ 
portant function of these stations - mes¬ 
sages home. Because of the intense traf¬ 
fic load on the circuits, expeditioners 
were limited in the number of words 
they could send each month. An encod¬ 
ing system was set up, so that common 
sentences could be reduced to a five- 
character code group. So something like 
‘WYABC’ might mean “we had a big 
blizzard here yesterday” or ‘WYDEF’ 
might mean “I fell down a cravasse and 
broke a leg”. These messages were 
called Whizzers , probably after the code 
‘WYZZA’ which means “I love you and 
miss you very much”. 

Getting a Whizzer was always a big 
buzz for any expeditioner. You were 
handed a little sheet of paper out of the 
teleprinter with all these five letter code 
groups typed on it, and you spent the 
next few minutes ploughing through the 
Anare code book to see what the mes¬ 
sage meant. The entire session would be 
punctuated with roars of laughter or 
whoops of joy as each little code group 
revealed itself. 

The code book had a blank back 
page, which clever expeditioners used to 
record 'special’ codes they had cooked 
up for communication with a loved one 


prior to leaving home. Some of these 
codes had quite intimate meanings, and 
you could always tell when one of your 
friends had come across one by the co¬ 
lour of his face! 

The HF radio system also had a sin¬ 
gle-sideband facility which allowed 


RADFONE' phone calls back to Aus¬ 
tralia from the Antarctic stations, and 
these were usually a real adventure. 
Each station had a couple of ‘sked’ 
times every day. during which a radio 
operator at OTC in Sydney would patch 
the Antarctic signals through to a num- 
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Satellite links 

ber dialled up on the Australian STD 
telephone network. 

Within each station's radio room was 
a soundproof booth with a microphone 
and a pair of headphones. This was the 
‘phone box’. As I remember Macquarie 
Island even had a proper red PMG 
(pre-Telecom) phone box, sitting right 
there in the radio room. 

At the appointed hour, expeditioners 
would queue up as the phone calls were 
put through in a pre-arranged order. 
Then came the fun: “Hello Mum!”... 
“Who's that?” ... “It's me, John!” ... 
“Who?”... “Your son, John, at 
Davis!!” ... “Sorry, there's nobody 
named Davis here”. 

Oh, what a struggle! Single sideband 
audio, fed into a phone network with 
compressors, echo, line noise, crackles, 
bangs. The overall result was lots of 
frustration, repeats, and wasted tele¬ 
phone time, as expeditioners tried to 
carry on normal phone conversations 
with home. I remember blowing an en¬ 
tire three-minute phone call from Mac¬ 
quarie Island once just trying to con¬ 
vince my wife it was me calling her. 

But even with all the problems, 
RADFONE calls were worth it just to 
hear a few words from a loved one, and 
the system was always fully booked. 

The single-sideband facility could also 
be used for direct communication be¬ 
tween Antarctica and the Antarctic 
Division's headquarters at Kingston 
near Hobart, without the need to go 
through OTC. The headquarters build¬ 
ing has an Icom M700 marine trans¬ 
ceiver in its communications room, con¬ 
nected to a gigantic rotatable log-peri¬ 
odic antenna. This equipment has pro¬ 
vided good reliable contact with stations 
down south, and in the early stages of 
the satellite system it still keeps a listen¬ 
ing watch on the primary Antarctic HF 
frequency. 

As time went on, the Antarctic HF 
radio system, although using the very 
best of equipment, suffered more and 
more problems as more and more pres¬ 
sure was put on it. The location of the 
stations on the Antarctic continent 
meant they were constantly affected by 
auroral disturbances and increased solar 
influence on the ionosphere. And with 
scientific and administrative activities in¬ 
creasing all the time, data flow through 
the low-speed telex circuits multiplied. 

There was increased demand for high- 
resolution picture transmission via fax, 
and to cap it all off, modern expedition¬ 
ers were expecting something better 



than a ‘bellow-phone’ to keep in touch 
with home. It was definitely satellite 
time. 

ANARESAT to the rescue 

ANARESAT is implemented within 
Intelsat's VISTA system. VISTA is a 
low density telephone service which 
provides about 300 full duplex voice 
grade channels for use by small com¬ 
munities in isolated areas. Examples are 
places like Christmas and Cocos Islands, 
which now have a total of ten telephone 
circuits connecting them into the inter¬ 
national telephone network via the 
Ceduna earth station in Australia. For 
the first time islanders can direct-dial 
ISD calls to anywhere in the world, 
over circuits that provide ‘across the 
street’ telephone quality. 

The VISTA system looked a natural 
for the Antarctic stations - after all, 
they are small communities, and there's 
no question that they're isolated! 
VISTA would provide high quality tele¬ 
phone circuits, especially when com¬ 
pared with HF radio, and it opened the 
door to high-speed data transmission as 
well. But could the Antarctic stations be 
able to access the satellites? 

Because Intelsat satellites orbit over 
the equator, and the Antarctic stations 
are so far south, the ‘look angle’ to the 
satellites is very low. There was concern 
that the proximity of much of the signal 
path to the ground would cause rapid 
fluctuation of signal strengths. This is 
known as ‘scintillation effects’. 

There was also considerable worry 
about trying to operate earth stations in 
areas affected by sub-zero temperatures, 
violent winds, and snow. So the Antarc¬ 
tic Division decided to try the idea on a 


small scale, before committing them¬ 
selves to a full-sized VISTA system. 

Tests were made using the Inmarsat 
system, a service designed primarily for 
communication with ships at sea. Ma¬ 
rine-type earth (water?) terminals were 
installed at the Antarctic coastal sta¬ 
tions, and although their dishes were 
very small, they still proved that the 
idea of satellite communications with 
Antarctica was a goer. An interesting 
spinoff from the tests was the discovery 
that scintillation effects are directly re¬ 
lated to the sunspot cycle. Scintillation 
experiments are still being carried out at 
Casey. 

With such promising results from the 
Inmarsat tests, OTC was given a con¬ 
tract in 1986 to go ahead with the full 
ANARESAT system. Teams of OTC 
engineers were sent to Antarctica, to 
erect ground stations consisting of 7.3 
metre fixed-mount antennas housed 
within 12 metre diameter radomes. The 
radomes were designed to withstand 
winds of 325km/h, with less than a 2% 
risk of failure over an earth station's de¬ 
sign life of 15 years. All electronic 
equipment within each earth station is 
fully redundant. 

TTie stations at Mawson, Davis and 
Casey bases all work through the Intel¬ 
sat V-F5 satellite stationed at 63°E over 
the Indian Ocean. This satellite relays 
to the OTC's earth station at Ceduna, 
which in turn connects via broadband 
bearer to OTC's International Exchange 
at Broadway near Sydney. 

Macquarie Island, being much further 
east, works through the Intelsat sta¬ 
tioned at 179°E over the Pacific. This 
satellite relays direct to the OTC earth 
station at Sydney. At OTC's Broadway 


ELECTRONICS Australia, March 1989 




Above: block diagram of the overall ANARESAT system. 


exchange, various signal paths make 
their way to the Weather Bureau's Mel¬ 
bourne office. The Bureau of Mineral 
Resources in Canberra, and the Antarc¬ 
tic Division's headquarters at Kingston 
near Hobart. 

At the moment, each Antarctic sta¬ 
tion has three voice-grade analog tele¬ 
phone circuits connected. The system 
has been set up to allow expansion to 
six channels each in the future, or even 
upgrading to a high capacity, fully digi¬ 
tal path to each station with a data 
speed of two megabits per second. 

Although the three voice channels per 
location are on a similar scale to the 
Christmas and Cocos Islands systems 
mentioned earlier, the channels are uti¬ 
lized in much more sophisticated ways. 

All the stations have similar arrange¬ 
ments. One voice channel at each loca¬ 
tion is dedicated to weather operations, 
to exchange facsimile data with the Met 
Bureau in Melbourne. Another channel 
is hooked up to the telephone PABX at 
each station. This is the channel used by 
normal voice telephone calls back to 
Australia, as well as standard office fax 
and data uses. 

The third voice channel hits a modem 
immediately after emerging from the 
earth station, and from here on all 
operations on this channel are digital. 
Signals are split up into eight different 
paths by a device called a ‘statistical 
multiplexer’ or STATMUX. These 
paths become full duplex data circuits 
running at 1200 , 2400, or 4800 baud, 
and they are wired around to various 
laboratories and other scientific facilities 


Back then there were a few Commo¬ 
dore Pets and Apple II's in some of the 
more advanced scientific labs, and we 
were mighty impressed to see real work¬ 
ing computers, all the way down in the 
Antarctic. 

Meanwhile, back in Sydney, there are 
four 8-channel STATMUX's in the 
OTC exchange, each one a mate to a 
STATMUX in one of the four Antarctic 


Kingston Comms 
Officer Grant 
Brightman holds 
a photograph 
transmitted by fax 
from Casey base, 
via ANARESAT. 


at the stations. Some connect to stand¬ 
ard data terminals, and others feed on¬ 
site PDP-11 minicomputers. 

It is now possible to sit at a terminal 
at Davis or one of the other stations, 
and operate on-line in real time into the 
big VAX computers back at Antarctic 
headquarters at Kingston. This is a far 
cry from when I visited the Antarctic 
stations in 1983, six short years ago. 


ANARESAT LINK 


(3 VOICE 


CHANNELS) 
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at Antarctic Division HQ in Kingston, Tasmania. 


Satellite links 

stations. These bring out 32 data chan¬ 
nels, most of which are re-combined in 
a 32 channel STATMUX for transmis¬ 
sion to the Antarctic headquarters at 
Kingston. A couple of the channels go 
straight to the Bureau of Mineral Re¬ 
sources in Canberra. 

At the Kingston end, there are - you 
guessed it - more STATMUX's to 
break the 32 channels out again for dis¬ 
tribution to their eventual destinations 
in the headquarters complex. 

So much for the digital features of 
ANARESAT, let's now look at some¬ 
thing simpler, the circuits you can talk 
on. Each of the four Antarctic stations 
has one, and only one, voice circuit 
linking the station PABX with the 
PABX at Kingston. It is the traditional 
‘tie-line’ concept. Anyone within the 
Kingston complex can dial a number on 
their phone and speak instantly with the 
Officer in Charge at Mawson, for in¬ 
stance (who, for the first time ever this 
year, is a woman). Or Ms Patterson, sit¬ 
ting at her desk at Mawson, can pick up 
her phone and ring anyone at Kingston. 

Personal phone calls to and from ex- 
peditioners are handled on a time-share 
basis, and every call goes through 
Kingston. Someone in Australia wishing 
to ring Joe Blow at Macquarie Island 
must ring a special number at Kingston, 
which connects with an answering ma¬ 
chine. They can then ask for Joe Blow 
to ring back at some pre-arranged time, 
and a message will be passed to Mac¬ 
quarie Island arranging the call. 

During normal business hours in east¬ 
ern Australia, the phone lines to the 
stations are used for official business 
only. But during lunch times and at 
night, the system is switched through at 
Kingston so that the station tie lines 
have access to the normal Australian 
STD/ISD phone network. Callers from 
Antarctica can then ring friends or 
family and chat with them, as if they 
were just across town. 

The future 

Usage of ANARESAT is already fol¬ 
lowing Boyle's Law of Gasses, which 
states that anything will expand to com¬ 
pletely fill the space available for it. 
Antarctic traffic is no exception, and 
there's now serious consideration being 
given to making the whole ANARE¬ 
SAT system - phones and all - totally 
digital. 

This was proved practical during a 
rather spectacular experiment on Janu¬ 
ary 1, 1988, when the first ever live 
television transmission from Antarctica 


was relayed world-wide. We saw pic¬ 
tures from the living quarters at Davis 
Station, and who will ever forget the 
look on that expeditioner's face when 
he saw his newborn child for the first 
time on the return link from Australia! 

This transmission was made possible 
by taking over the entire satellite band¬ 
width allocated to Davis, as well as 
some extra capacity from another trans¬ 
ponder on the same satellite, to provide 
a 2.34 megabit link. Although the exer¬ 
cise made first-class television viewing, 
its real significance was in proving that 
an ANARESAT broadband channel 
could handle a data stream exceeding 2 
megabits per second. So a fully digital, 
high speed system is quite practical. 

In the shorter term there are already 
plans to upgrade data transmission 
speeds to make the best possible use of 
the existing analog voice channels. Be¬ 
cause of the cost, the Antarctic Division 
is not keen to add more VISTA chan¬ 
nels to the network. 

And what's to become of the old HF 
radio system? The Antarctic service was 
the last point-to-point HF radio service 
to be operated by the OTC, and be¬ 
cause of operating costs they won't be 
sorry to see it go. It was costing OTC 
millions of dollars per year to operate 
one leased circuit to Macquarie Island 
and one to Casey (remember that all 
traffic from the Antarctic Continent was 
relayed through Casey). 

Because it's no longer necessary to 
work Australia on HF, the old lOkW 
transmitters at Casey have been retired 
and modern remote-control lkW units 
have been installed at both Casey and 
Davis. Modern receivers have also been 
installed at all stations, and most of the 
high gain antenna systems have been re¬ 
tained. This equipment is now used for 


voice communication with other Antarc¬ 
tic stations and field parties. 

All data communications between sta¬ 
tions is now relayed via ANARESAT 
through the VAX computer system at 
Kingston. Mawson has kept its lOkW 
transmitters, since it must still provide 
communications with stations of other 
countries as part of the worldwide 
weather data collection system. 

In the event that the VISTA system 
should fail, the Inmarsat system will still 
be available as a backup. Each Intelsat 
satellite is equipped with spare trans¬ 
ponders, should one fail. The Intelsat 
system provides enough redundancy to 
cover the failure of the VISTA system, 
on its operating transponder and/or 
satellites. In the very unlikely event of a 
total satellite failure, another ‘in orbit’ 
satellite is activated to replace it. For 
instance the 66° and 177° E satellites 
are designated as backups for the 
VISTA services on the 63° and 179° E 
satellites respectively. 

Then, there's the familiar feeling 
among some of the Antarctic old timers 
who would prefer that ANARESAT 
would quietly go away. They loved the 
sense of isolation that working in the 
Antarctic provided. Once you were on 
the ship and away from Australian 
shores, you were well and truly away. 
But with ANARESAT, as one old hand 
told me, “Now, any time they've got a 
problem at Kingston, they can just ring 
you up!” 

So much for getting away from it all. 
Picture credits: 

Photos in Antarctica by E.Saworak and 
P.Haddock, Antarctic Division. 

Photos at Antarctic Division Headquar¬ 
ters, Kingston, by Tom Moffat. ® 
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WOOD FOR CHIPS... WOOD FOR CHIPS ... WOOD FOR CHIPS ... WOOD FOR CHIPS ... WOOD FOR CHIPS ... WOOD FOR CHIPS... WOOD FOR C 


NEW NEW 

Our popular Bubble-Etcher has 
been improved and is now 
available with heater for 
improved efficiency. 

THE BUBBLE-ETCHER 
The Bubble-Etcher is a clear 
acrylic tank, holding the etchant 
in a narrow vertical slot. An 
electric heater raises the 
etchant to working temperature, 
and bubbles are introduced by a 
pump. Movement of the fluid 
rinses away the dissolved 
copper from the board, etching it 
clean in a few minutes. 

The air increases effectiveness 
of the etchant by providing 
additional oxidising power and 
regenerating the etchant. 

Using ammonium persulphate 
as the etchant allows you to see 
the etching process as it is a 
clear solution. Just dissolve 
crystals in hot water, pour into 
the tank, start heater and pump. 


m 

• PC Boards are etched hands 
free, no stirring required. 

• Over or under etching are 
eliminated, as you can see 
when to stop. 

• You can leave the liquid 
etchant in the tank 
permanently. 

• Suits PC boards up to 
30.5mm x 25.4mm. 

• Double insulated pump and 
heater. 240V AC, 50Hz. 

Tax Paid $ 230.00 
Tax Exempt $ 192.00 

Exposure Box 



Handy size for prototypes, 
Scotchcal etc. Exposure area 
230x115mm. Twin 8W UV 
lamps. Built-in timer with LCD 
display. Safety interlock. 

Tax Paid $ 230.00 
k Tax Exempt $ 192.00 


Copper Coated 
Fibre Glass 

SS= Single Sided 
DS= Double Sided 
152mm x 152mm SS S 4.40 
152mm x 152mm DS $4.60 
152mm x 304mm SS $ 8.80 
152mm x 304mm DS $9.10 
254mm x 304mm SS $ 15.50 
254mm x 304mm DS $ 16.05 
304mm x 356mm SS $ 21.40 
304mm x 356mm DS $ 22.10 

RED RISTON Negative Acting 
100mm x 160mm SS $ 5.35 
100mm x 160mm DS $ 9.00 
127mm x 152mm SS $7.35 
127mm x 152mm DS $9.00 
152mm x 254mm SS $13.75 
152mm x 254mm DS $16.70 
254mm x 304mm SS $ 26.50 
254mm x 304mm DS $ 33.45 
304mm x 609mm SS $ 64.20 

Etching Aids 

Ammonium Persulphate 600g 

$ 10.00 

Ammonium Persulphate 2.5kg 
$ 33.20 

Dalo Pen $ 4.50 

Etchant Tray-CT3 

320 x 260 x 83mm $ 15.20 

Etchant Tray-CT4 

430 x 330 x 93mm $ 23.95 



DIC-5000 Desoldering 
Tool 

The SC-5000 gun incorporates a 
motorised diaphragm pump 
There are no tubes or separate 
compressors. A built-in thermo 
sensor circuit controls the 60W 
ceramic heater to ensure rapid 
warm-up. Exact temperature 
control prevents damage to sen¬ 
sitive circuitry. The gun can also 
be used as a hot blow tool. 
$399.00 ex tax ($479.50 inc tax) 
Optional Stand $18.00 


RF Chokes 

3.3uH RF Chokes pack of 25 
were $12.50 n< 


$6.25 


Veroboard 

Genuine Veroboard in stock 
once again And this is nfil the 
expensive, hard to solder 
imitation board with tracks that 
fall off. It is VERO which is the 
best and we have a range of 
popular configurations available 

Single Sided Veroboard 
No Holes 

of Per 

Tracks Track 

121x101 41 40 

200 x 252 75 

95 x 454 36 

179 x 454 60 

Double Sided Veroboards 
Plug-in 32 way tongue 
95x 129 34 46 $ 21.80 

Square Pads 

Wide Long 

100x160 34 54 $33.50 

DIP Breadboard 

Pitch Pitch 

7.62 15.62 

Rows/Pads 

114x15 4 4/39 4/36 $25.00 


$ 9.50 
$ 32.00 
$ 26.00 
$ 46.50 


LED 3 Digit Panel 
Meter Bargain 



• l 2 L LSI design 

• Big 0.56" Red/Orange LEDs 

• Balanced Diff Input/Floating 

• 1000V CMV 

This 5V operated DPM was in 
our catalogue at $49.95, but to 
clear the remaining few, out 
they go. Uses AD2020 chip, 
Bournes trim pots etc. You will 
never see quality cheaper at 
only $ 25.00 


Here are some more 

of your old LED 
favourites... 

LED Lamps 

Square 0.25inch with parallel 
sides to allow neat side by side 
mounting. Make your own 
bargraph 

Red Green Orange 
Reduced from $30.00 per 
hundred to only $15.00 

5mm Round Lamps 

Red Green 

per hundred $10.00 

3mm Round Lamps 

Red per Hundred $9.00 
Yellow per Hundred $8.00 


Displays 

HD1107R Com Cath 0.4 in 
LTS4940R Com Cath 0.4 in 
2000m Cd 

All for one low price $0.80 


MAN4610 Common Anode 0 4 

in Dual Reduced from $4.80 
Now only $1.20 

We still have available a 
replacement for that old 
favourite FND500 still used in 
magazine projects and what's 
more we are still discounting 

LTS543R FND500 
Replacement 0.5in 

10 for $8.00 


Potted Transformer 
Special 


Teflon Coated Wire 

We were astounded at the 
response to Teflon insulated 
wire in our recent catalogue. It 
obviously fills a need and we 
have located further supplies. 

Teflon Insulated 1 x 0.50mm 
(24AWG) 

Blue Brown Green Grey 
Orange Violet White Yellow 

Per Metre $0.30 
Per 30 Metre Roll $7.50 


Teflon Insulated 19 x 0.10mm 
(26AWG) 

Black, Blue, Brown,Green,Grey, 
Orange, Fled, Violet, White, 
Yellow Per Metre $0.50 

Per 30 Metre Roll $12.50 
Teflon Insulated 7 x 0.079mm 
(32AWG) Black Red 

Per Metre $0.30 
Per 30 Metre Roll $7.50 
Teflon 250V Insulated 
7 x 0.010mm Black Green 

Per Metre $0.40 
Per 30 Metre Roll $9.50 



GEOFF WOOD ELECTRONICS PTY LTD 

229 Burns Bay Road, (Corner Beatrice St.) INCIN NSW 

Lane Cove West, N.S.W. P.O. Box 671, Lane Cove N.S.W. 2066 

Telephone: (02) 4271676, Fax: (02) 428 5198. 

8.30am to 5.00pm Monday to Friday, 8.30am to 12 noon Saturday. 
Mail Orders add S5.00 to cover postal charges. 

Next day delivery in Sydney add $5.00. 

All prices INCLUDE sales tax. 

Tax exemption certificates accepted if line value exceeds $10.00. 


BANKCARD, MASTERCARD, VISA, CHEQUES OR CASH CHEERFULL YACCEPTED 
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HUNG CHANG 
(RITRONI 

20 MHz DUAL TRACE 
OSCILLOSCOPE 

•Wide bandwidth and high sensitivity 

•Internal graticule rectangular bright CRT 

•Built in component tester 

•Front panel trace rotater 

•TV video sync filter 

•Z axis (Intensity modulation) 

•High sensitivity X-Y mode 
•Very low power consumption 
•Regulated power supply circuit 
COMPONENT TESTER is the special circuit with 
which a single component or components in circuit 
can be easily tested. The display shows faults of 
components, size of a component value, and character¬ 
istics of components. This feature is ideal to trouble 
shoot solid state circuits and components with no 
circuit power. Testing signal (AC Max 2 mA) is supplied 
from the COMPONENT TEST IN terminal and the 
result of the test is fed back to the scope through the 
same test lead wire at the same time. 

with Internal Graticule. 


VERTICAL 

Operating Modes: CH-A, CH-B, DUAL, ADD (CH-B can be in 
Dual modes: Alter; 0.2uts - 0.5ms/div. Chop; 1 ms - 0.5s/div. 

CHOP frequency 200KHz approximately. 

Deflection factor: 5mV/div 20V/div +/-3%, 12 ranges in 1-2-5 step 

Bandwidth: DC; DC - 20MHz (-3dB). AC; 10Hz - 20MHz -3dB). 

Rise Time: Less than 17ns. 

Overshoot: Less than 3%. 

Input Impedance: 1M ohm . -5%, 20pF +/-3pF 
Maximum Input Voltage: 600Vp-p or 300V (DC+AC Peak) 

Channel Isolation: Better than 60 dB at 1 KHz. 

HORIZONTAL 

Sweep Modes: NORMAL, and AUTO 

Time Base: 0.2ufs - 0.5s/div +/-3%. 20 ranges in 1-2-5 step with fi 

Sweep Magnifier: 5 times (5X MAG). 

Linearity: 3% 

TRIGGERING 

Sensitivity: INTERNAL: 1 div or better for 20Hz - 20MHz ( 
more than 30MHz). EXTERNAL: IVp- ' ““ 

(Triggerable to more than 30MHz) 

Source: INT, CH-A, CH-B, LINE and I 


DC ( 2offi rabl 


Coupling :AC, HF-REJ and TV. TV SYNC Vertical and Horizontal 
Separator Circuitry allows any portion of complex TV video waveform to 
be synchronized and expanded for viewing TV-H (Line) and TV ‘' 
(Frame) are switched automatically by SWEEP TIME/DIV switch. 
TV-V:0.5s/div to 0.1 ms/div. TV-H:50ufs/div to 0.2ufs/div. 


: Y axis. CH-B: X axis Highest Sensitivity: 5mV/div. 

COMPONENT TESTER 

Component Tester: Max AC 9V at the terminal with no load. Maximum 
ATKohm™ ^ ,h * ,8rminal ' S short8d <ln,emal resistance is 

OTHER SPECIFICATIONS 

Intensity Modulation: TTL LEVEL (3Vp-p); Positive.brighter 

BANDWIDTH; DC-1 MHz Maximum Input Voltage: 50V (DC+AC Peak) 
Calibration Voltage: 0.5Vp-p +/-5%, 1 KHz +/-5% Square wave. 
Trace Rotation:Electrically adjustable on the front panel 
Power Requirements: AC; 100,120,220,240V 20W 
Weight: 7kg approximately. 

Size: 162(H) x 294(W) x 352(D)mm. 

Cat. Q121 05 .only $695 

(tax exempt only $630) 

Bulk orders, schools, and tax exempt inquiries, 
please phone (03) 543 2166 for special low pricing. 



METEX 3800 
MULTIMETER 


Compact, rugged, battery operated, 
hand held 3'% diqit multimeter. 


I Automatic polarity indication on 


• Audible Continuity Test. 

• Transistor hFE Test. 

SPECIFICATIONS 


3'fe digit type with automatic 
polarity indication. 

Indication Method: LCD display. 
Measuring Method: Dual-slope in 


Power Supply: one 9 volt battery 
(006P or FC-1 type of equivalent) 
Cat.Q91530 Normally $109 

SPECIAL $79 



METEX 3530 
MULTIMETER 


Compact, rugged, battery operated, 
hand held 3Vfe digit multimeter. 

Features... 

e Vfe" high contrast LCD. 
e Automatic over-range indication 


e Diode testing with t mA fixed 

e Audible Continuity Test, 
e Transistor hFE Test. 

SPECIFICATIONS 
Maximum Display: 1999 counts 
V/z digit type with automatic 
polarity indication. 

Indication Method: LCD display. 
Measuring Method: Dual-slope in 
A-D converter system. 

Over-range Indication: ” f Figure 
only in the display. 

Temperature Ranges: Operating 
O-Cto+40-C 

Power Supply: one 9 volt battery 
(006P or FC-1 type of equivalent) 
Cat. 091540 . Normally $139 

SPECIAL $109 



METEX M-3650 
MULTIMETER 

20A, V /2 digit frequency counter 
multimeter with capacitance 
meter and transistor tester. 

Features include a frequency 
counter (to 200kHz), diode and 
transistor test, continuity (with 
buzzer), capacitance meter, up to 

CHECK THESE FEATURES. .. 

• Audible continuity test 

• Transistor test 

• Diode test 

• Quality probes 

• W High contrast LCD. 

• Full overload protection. 

• 20 Amp • 

• Built in tilting bail 

• Capacitance meter 

Q91550 . Normally $165 

Special, only $129 



SPECIFICATIONS... 


DC Voltage: 0-0.1,0.5,2.5,10, 
50, 250,1000V (20k ohm/V) 

AC Voltage: 0- 10,50,250,500V, 
1000V (8k ohm/V) 

DC Current: 0 - 0.05, (50uA), 2.5, 
25, 250mA 

Resistance: 0- 2K, 20K, 2M, 

20M ohm 


rel: - 10-+ 22dB 


(hFE) 0- 1000 
ACCURACY 

DC Voltage & Current: + -3% f.s. 
AC Voltage: Within +/-4% f.s. 
Resistance: Within +/-3% of arc. 
Battery: 1 5V (um-3) 2pcs. 9V 
(oo6p) Ipc. 

Fuse: 0.5A, 5o x 20mm 


Q11030 . only $34.95 


NORTHCOTE 

SHOP! 

425 HIGH ST, NORTHCOTE 
PHONE (03) 489 8866 

























50 W AMPLIFIER 
MODULE (ETI 480) 
Cat.K44880 .$31.80 

(Heatsink optional extra) 

100 W AMPLIFIER 
MODULE (ETI 480) 

Cat.K44801 .$34.80 


POWER SUPPLY TO SUIT 

Without transformer . $22.9! 



conceivable waveform. It hooks up 
to the computer via a standard 
Centronics type parallel printer 

port, making it c-* !u, ~ ‘" ! * u 

almost any kind 


trend towards computer driven tes 


LISTENING POST KIT 

This device attaches between the 
audio output of a shortwave receiver 
— J “te input port of a computer. It 

• - 1 -rinting out of 

-ype (RTTY) 

and facsimile (FAX) pictures using 
the computer. It has been designed 
from readily available parts. 

Details for writing the software 
program are included. 

(AEM 3500. July '85) 

Cat.K83500 $37.95 I 


RS232 FOR 
COMMODORE 

A simple project to give your 
Commodore RS232 compatibility. 
(ET11601, ETI July 86) 

Cat.K56010 .$18.95 




MICROBEE 
SERIAL-TO-PARALLEL 
INTERFACE 

Most microcomputers worth 
owning have an RS232' connector, I 
or port, through which serial 

-munications (input/output) is 

lucted "■- 

listing on a 

printer is o_ 

port. Problem is, se 
printers are more expensive tnan | 
parallel Centronics' interface 
printers. Save money by building 
this interface. (ETI Jan. '84) ETI 675 

Cat.K46750 $39.50 
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CODE KEY PAD 

• Telephone type digital keypad. 

• Four digit, changeable code. 

• Over 5000 possible combinations 

• Power consumption: 5mA 
standby, 50mA alarm. 

• Two sector LED and 1 arm LED. 

• Wrong number lockout. 

• 12V DC operation. 

• Relay output. 


• Normally open tamper switch. 

• Dimensions: 145 x 100 x 37mm 

• ACP3 compatible. 

A13014 .$79.95 

SPECIAL, ONLY $69.95 



• Smart design suits interior use 

Cat. SI 5071 .$24.95 



• Walk test LED indicator 

• Micro switch tamper proof 

• 24 detection beams in 3 different 
ranges 

• N.C. silent S.P.S.T. dry relay 
contact output 

• Alarm auto reset approximately 
3 seconds after triggered 

• Superior RFI immunity protection 

• Very low power consumption 

• Adjustable mounting bracket 


• Detection degr 

• D.C. 8-16V power operating 

SI 5079 .$89.95 


PIN SWITCHES 

• Self tapping and adjustable 

• Suitable for car doors, hoods, 

• Single lead hook up 

• Easy to use, easy to install 

• Length: 45mm 

SI 2522 $3.95 pair 



10W HORN SPEAKERS 

White durable plastic, 8 ohms 
Cat. C12010 ... Normally $11.95 
1-9 10+ 

$9.95 $8.95 




















































ARGUS ADJUSTABLE 
MAGNIFIER WITH LAMP 

Perfect for close up work! Intricate 
PCB's, projects, etc, will be a breeze 
under this superb, adjustable 
magnifying lamp, 
e Magnifies 4 ’* “- 


e 2 external spring-balanced arms. 

extendable to 800mm 
e Adjustable head for optimum 
viewing angle. 

e Variety of mounts available 
but not included. 

Cat.T10015 Only $99 



ROD IRVING 
ELECTRONICS 

All sales tax exempt orders and 
wholesale inquiries to: 

RITRONICS WHOLESALE, 

56 Renver Road, Clayton 
Phone: (03) 543 2166 (3 lines) 
Fax: (03) 543 2648 
SYDNEY: 74 Parramatta Rd 
Stanmore. 2048 
Phone (02) 519 3134 
Fax (02) 519 3868 
MELBOURNE: 48 A Beckett St 
Phone (03) 6636151 
NORTHCOTE: 425 High St. 
Phone (03) 489 8866 
CLAYTON: 56 Renver Rd 
Phone (03) 543 7877 
MAIL ORDER & 
CORRESPONDENCE: 

P O. Box 620, CLAYTON 3168 
Order Hotline: 008 33 5757 
(Toll free, strictly orders only) 
Inquiries: (03) 543 7877 
Telex: AA151938 
Fax: (03) 543 2648 


ORDER HOTLINE 
008 335757 
(TOLL FREE) 

STRICTLY ORDERS ONLY 
LOCAL ORDERS A INQUIRIES 
(03) 543 7877 
POSTAGE RATES: 

$1 $9.99 12.00 

$10 $24.99 $3.00 

$25 $49.99 $4.00 

$50 $99.99 $5.00 

$100 plus $7.50 

The above postage rates are lor 
basic postage only. Road Freight, 
bulky and fragile items will be 
charged at different rates. 

Errors and omissions excepted 
Prices and specifications subject to 



10 TURN WIRE WOUND 
POTENTIOMETER 

Spectrol Model 534 V«” shaft. 

Equivalent (Bourns 3540S, 
Beckman 7256) 

Dials to suit 16-1-11,18-1-11, 
21-1-11. 

50R R14100 5K 

4055 10OR " 

—0 200R 
0 500R R14 


COMPUTER CABLE 

CIC6 6 conductor computer 
interface cable. Colour c J J 


(to IE422 s 
Copperco 


$2.50/m 


$1.95/m 


CIC12 12 conductor computer 
interface cable. Colour coded with 
mylar shielding. 12 x 7/0.16mm. 

$2.70/m $2.50/m 

CIC16 16 conductor computer 
interface cable. Colour coded with 

145 metres"'" 9 '** * metres 

$3.90/m $3.40/m 

CIC25 25 conductor computer 


PANEL METERS 

We have too many of the following 
panel meters, so we re selling them 
to you at bargain prices. Don’t miss 

Cat. No. Description Price 

010500 MU45 0-1mA. 10.50 

Q10502 MU45 0-50UA .... 12.50 

Q10535 MU45VU . 10.95 

Q10533 MU52E0-5A . 14.50 


DISCOUNT 

PRICES! 


SPECTROL 64Y 
MULTI TURN TRIMPOTS 

Cat.No. Description 1-9 10+ 

.$3.50 $3.20 

$3.50 $3.20 
$3.50 $3.20 


ENORMOUS 

RANGE! 



HOOK UP WIRE 

Cat. No. Description 

W11251 13/.12TND BLK 
W11252 13/. 12 TLD BROWN 
W1125313/.12 TLD ORANGE 
W11254 13/. 12 TLD YELLOW 
W11255 13/. 12 TLD GREEN 
W11256 13/. 12 TLD BLUE 
W1125713/.12TLD WHITE 
PRICES PER 100 METRE ROLL 
1-0 10 + 
$5.95 $5.00 

W11260 14/20 RED 


$12.00 $10.00 

W11270 24/20 RED 
W11272 24/20 BLACK 
Nil 274 24/20 GREEN 

PRICES PER 100 METRE ROLL 
1-9 10+ 

$14.00 $12.00 

W11280 32/2 BROWN 


RELAY AND BASE 

Can carry 10A at 28 V DC or 5A at 
240V AC. Supplit 


terminals. Great for school projects 

power supplies, central circuits and 
with contacts parallel up to 20A can 


SOLDER ROLLS 

Top quality. 60/40 Resin cored. 
Cat.No. Description Price 
T31000.71mm 250gm $8.95 

T31002 .71 mm 500gm $15.95 
T31010.91mm250gm $7.95 

T31012.91mm 500gm $14.95 
T310201.6mm 250gm $7.50 

T31022 1.6mm 500gm $13.95 
T31030 71mm 1 metre $1.50 
T31032.91mm 1 metre $1.25 
T310341.6mm 1 metre . $1.00 



PLUG IN POWER PACK 

e 240V AC to 6/9/12V DC - 300mA 

• 1.6 metre cord with unique plug 

• Plugs: 2.5 & 3.5 phone plugs, 

2.1 & 2.5mm DC plug. 

Cat. Ml 9001 .$11.95 


POWER ADAPTORS 
1 AMP POWER PACK 

> 240V AC to 6/7.5/9/12V DC 
>Ideal for workshop 

> DC connections via unioue multi 
plug adaptor system 



RS232 BREAK OUT BOX 

A simple way of monitoring RS232 
interface lead activity. Interface 
powered, pocket size for circuit 
testing, monitoring and patching. 

10 signal powered LED s and 
2 spares. 24 switches enables you 
to break out circuits or reconfigure 
and patch any or all the 24 active 
positions. 

SPECIFICATIONS: 

DB25 plug on 80mm 
e and DB25 socket. 

_ricolour LED s for TD 

RD. RTS, CTS, DSR, CD, TC, 
RC, DTR, (E)TC. 

Jumper Wires: 20 pieces. 


DUAL DB25SOCKET 
WALL PLATE 

> Fitted with 2 X DB25S sockets. 


DB25SOCKET 
WALL PLATE 

* Fitted with DB25S socket. (RS 


PI 0947 $11.95 ■ 

DB25 PLUG WALL PLATE | 

e Fitted with DB25P plug. (RS2 
.im plate. 


DB9 WALL PLATE 

e Fitted with DB9S 
(9 way 'D' connector socket, 
e Anodised aluminium plate. 

• Includes mounting hardware. 

PI0942 .$11.95 | 


NEW COLOUR KNOBS! 

Standard metric fluted shaft with 
black dot marker and available in 


0 

MINIATURE HEATSINK 

A great little fellow if you are short of I 

space. Great price too, becaus- 

import direct so you save! 

Size: 19(L) x 13(W) x 9(H)mm 
Cat.No. 1-9 

HI0606 $0.40 $0.35 I 



CB SPEAKER 

* 10cm (4”) speaker 
»3 metre cord with 3-5mm plug 
»Impedance 8 ohms 
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SAMSUNG 20MHz 
COMPOSITE MONITOR 
X14516 AMBER $109 

GOLDSTAR 
12” TTL MONITOR 
XI4502 AMBER $119 


RITRON MULTISYNC 
VGA COLOUR MONITOR 

Quality Auto VGA, EGA, CGA 
monitor without the high price tagI 
Display Tube: 14 inch 90° 
deflection P22 Non-glare, tint. 

0 31 mm Dot pitch, 

*-“ -e Display Area: 


800 dots(H) x 600 lines(V) 
Display Colour: TTL input 
TTL input: 8/16/64 colours 
Analog input: unlimited colours 

. only $945 


DATA TRANSFER 
SWITCHES 

If you have two or four compatible 
devices that need to share a third or 
fifth, then these inexpensive data 
transfer switches will save you the 
time and hassle of constantly 
changing cables and leads around. 


2 WAY RS232 XI9120 $69 

4 WAY RS232 XI9125 $79 

2 WAY Centronics XI9130 $69 

4 WAY Centronics XI9135 $79 

PRINTER LEAD 


Centronics 36 pin plug 
PI 9029 (1.8 metres) $14.95 
PI9030 (3metres) $19.95 
PI 9032 (9 5 metres) $39.95 


PRINTER RIBBONS 
TO SUIT: 

CP80, SX80, DP80, BX100 
MB100 

1-9 (C22036) 10+ 

$8.95 $7.95 

MX/80 FX/80 RX/80 

1-9 (C22031) 10+ 

$8.95 $7.95 

MX100, FX100, RX100 

1-9 (C22002) 10+ 

$19.95 $18.95 

LX80 

1-9 (C22003) 10+ 

$9 95 $8.95 

LQ1000 

1-9 (C22012) t0+ 

$27.60 $25.00 


MOUSE 

MICROSOFT* COMPATIBLE! 

• Auto-Selection and Auto- 

Transfer between Mouse System 
PC Mouse Mode and Microsoft 
Serial Mouse Mode 
a Microsoft Serial Mouse and 
Mouse System compatible 

• Super high tracking speed: 
600mm/sec 

• Super high resolution: 

200 D.P.I. (0 12mm/dot) 

• Silicon rubber coated ball 

• Optical rotary encoder 

Cat.X19952 .$94.95 



WITTY MOUSE 

* Three buttons, user definable. 

» Silicone coated steel ball. 

* High resolution movement of 195 
dots/inch. Smaller table space 
and less hand movement required 


popular software packages. Also 
included is the handy Pop-Up 
menu software that allows the 
user to integrate the mouse with 
the keyboard, DOS, —■ 



JOYSTICK FOR IBM 

Features Selectable "Spring 
centring" or “free floating". Electrical 
trim adjustments on both axis. 


APPLE* II SERIES 
COMPATIBLE JOYSTICK 

These joysticks have adaptor 
connectors to suit the Apple II. lie, lie 
and 11+ computers. Features 
include selectable "spring centring" 
or “free floating”. Electrical trim 
adjustments on both axis, 360° 
cursor control and dual fire buttons 

Cl 4201 only $39.95 



ENCLOSED 
PRINTER STAND 

> Keeps your paper and print-outs 
neat and orderly. 

i Transparent cover makes it easy 


• Removable drawer which allow 
paper to be changed without 
moving the printer. 

























































9 PIN TO 25 PIN 
CONNECTOR ADAPTORS 

The perfect solution! Features gold 
plated pins. 

XI5668: DB9 Plug to DB25 Socket 
XI5669: DB9 Socket to DB25 Plug 

$10.95 


ROD IRVING 
ELECTRONICS 

All sales tax exempt orders and 



GENDER CHANGERS 

• Saves modifying or replacing 
non-mating RS232 cables. 

• All 25 pins wired straight through 
Cat.X15650 Male to Male 


DISCOUNT 

PRICES! 


RITRONICS WHOLESALE. 

56 Renver Road, Clayton. 
Phone: (03) 543 2166 (3 lines) 
Fax: (03) 543 2648 
SYDNEY: 74 Parramatta Rd 
Stanmore. 2048 
Phone (02) 519 3134 
Fax (02) 519 3868 
MELBOURNE: 48 A Beckett St. 
Phone (03) 663 6151 
NORTHCOTE: 425 High St. 
Phone (03) 489 8866 
CLAYTON: 56 Renver Rd 
Phone (03) 543 7877 
MAIL ORDER & 
CORRESPONDENCE: 

P O Box 620. CLAYTON 3168 
Order Hotline 00833 5757 
(Toll free, strictly orders only) 
Inquiries: (03) 543 7877 
Telex: AA151938 
Fax: (03) 543 2648 


ORDER HOTLINE 
008 335757 
|TOLL FREE) 

STRICTLY ORDERS ONLY 
LOCAL ORDERS A INQUIRIES 
(03)5437877 
POSTAGE RATES: 

' 19.99 $2.00 

$24.99 $3.00 

$25 $49.99 $4.00 

$50 $99.99 $5.00 

$100 plus $7.50 

The above postage rates are for 
postage only Road Freight, 
__ , and fragile items will be 
charged at different rates. 

Errors and omissions excepted 
Prices and specifications subject to 
change. 


DB15 

GENDER CHANGERS 

a Saves modifying or replacing 
non-mating DB15 connections 
• AIM 5 pins wired straight through 
X15645: Male to male 
XI5646: Male to Female 
X15647 Female to Female 

only $14.95 



5V4” 360K DRIVE 


Cat.C11901 $239 

5V4” 720K DRIVE 



5V4” disk storage 

• Smoked plastic hmged'ltd 

• Lockable (2 keys supplied) 

CI6020 only $15.95 
50 x5V4” DISK STORAGE 

• 50 x 5V<" disk capacity 

e Smoked plastic hinged lid 

• Lockable (2 keys supplied) 

Cl 6025 . only $14.95 

80 x3W DISK STORAGE 

• Holds up to 80 x 3W diskettes. 

• Smoked plastic hinged lid 

• Lockable (2 keys supplied) 

Cl 6038 only $19.95 

40 x3W DISK STORAGE 

• Holds up to 40 X 3’/2” diskettes. 

• Lockable (2 keys supplied) 

• High impact plastic lid and base 

Cl 6035 . only $14.95 



20 M/BYTE HARD DISK 

Drive with controller card. IBM' 
compatible. 12 month warranty 

X20010 ONLY $449 
42 M/BYTE HARD DISK 

IBM' compatible. 50 M/Byte 
unformatted. 12 month warranty. 

Without controller.. $595 
With controller .$695 

40 M/BYTE VOICE COIL 
HARD DISK 

IBM' compatible. 28 msec access, 
12 month warranty 

Without controller.. $950 


Without controller.$1,595 

330 M/BYTE 

VOICE COIL HARD DISK 

IBM* compatible. 18 msec access, 
ESDI, 12 month warranty. 

Without controller $3,200 


ENORMOUS 

RANGE! 



Cat. XI9901 Only $179 

FREE PACK OF S/S DISKS 
WITH EACH DRIVE! 

APPLE* IIC COMPATIBLE 
DISK DRIVE 

only $199 

FREE PACK OF S/S DISKS 
WITH EACH DRIVE! 


m 

DIRECT IMPORT 
5V4” DISK DRIVE! 

Double sided, double density, 

500K unformatted, 360K formatted 
Direct import price! 

Cl 1801 .Only $139 



SVa" 2S/2D NO BRAND" DISKS 

10+DISKS 100+DISKS 1,000+DISKS 

$6 95 ea $6 75 ea $6 50 ea 


(ALL PRICES PER 10 DISKS) 


5V+" HIGH DENSITY DISKS 

10+DISKS 100+DISKS 1,000+DISKS 

$21 ea $20 ea $19 ea 

(ALL PRICES PER 10 DISKS) 

3Vz" 2S/2D NO BRAND DISKS 

Suitable for IBM, PS/2. Macintosh, Atari, etc. 

$21 

(ALL PRICES PER 10 DISKS) 


MICRODOT DISKS! 

DESCRIPTION 1-9 BOXES 10+BOXES ' 

3V2” 2S/2D $23.95 $22.95 

5 V 4 ” 2S/2D .$11.95 $10.95 

5 V 4 ” 2S/HD $21.00 $20.00 


\ferbatim 

j DataLife 


VERBATIM DISKS! 

(ALL PRICES PER BOX OF 10 DISKS) 

DESCRIPTION 1-9 BOXES 10+BOXES 

3 V 2 ” 1S/2D $39.95 $37.95 
3 V 2 ” 2S/2D $46.95 $43.95 

3 V 2 ” 2S/HD ..$99.00 $89.00 
5V4” 1S/2D $22.00 $21.00 

5V4” 2S/2D . $26.00 $24.00 
5 V 4 ” 2S/4D $75.00 $70.00 

5V4” 2S/HD $41.00 $39.00 
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Shedding light on the ‘black art’ of 



Piezoelectric effect 


In 1926 radio station WEAF in New 
York became the first broadcast trans¬ 
mitter to use quartz crystal control. The 
problems of stabilising the operating 
frequency with changes in temperature 
were considerable, but the introduction, 
in 1934, of suitable ‘cuts’ of the crystal 
removed this obstacle. Parallel work on 
crystal filters was also under way, and 
by 1939 these devices had become an 
essential component in telephone trans¬ 
mission systems. 

World War II gave considerable impe¬ 
tus to the need for crystals, and in 1945 
some 1.5 million units were produced in 


The direct piezoelectric effect, the 
production of electricity by the applica¬ 
tion of physical pressure, was discov¬ 
ered by the brothers Paul-Jean and 
Pierre Curie in 1880. The converse ef¬ 
fect, in which applying an electrical 
force will cause physical distortion of 
the crystal, was predicted by Lippmann 
in 1881, and confirmed by the Curies in 
the same year. 

The first major application of piezoe¬ 
lectricity was in Langevin's work on 
submarine detection using quartz trans¬ 
ducers to generate and detect underwa¬ 
ter acoustic waves, which was started in 
1917. In 1919, Nicolson described sev¬ 
eral devices, such as loudspeakers, mi¬ 
crophones and sound pick-ups based on 
the piezoelectric properties of Rochelle 
salt. This was followed by Cady's publi¬ 
cation in 1921 of papers describing the 


Various stages in the manufacture of a quartz crystal, from a large raw crystal 
in the background to sawn disks in the foreground. (Courtesy Hy-Q 
International) 


Mention the word ‘crystal’ and thoughts of medieval mystery, 
of hi-tech, Superman's house and other wondrous bits of 
fantasy probably come to mind. Are crystals such a black art? 
Maybe so - but they're inside almost everything, from the 
watch you wear to the computer you use - a marvellous quirk 
of nature that has made possible so many things. In this 
article we try to unravel the mystery. 


by PETER PHILLIPS 


When I examined some literature sent 
to EA recently by the Australian crystal 
manufacturer, Hy-Q International, it 
was with the intention of mentioning 
some of their products in our New 
Products section. 

But the more I looked, the more it 
became apparent that here was informa¬ 
tion that should be given its own sec¬ 
tion. A phone call to John Munday at 
Hy-Q resulted in even more documenta¬ 
tion, allowing me (previously a babe in 
the woods when it came to crystals) to 
put it all together in this article. Most of 
the material is therefore from Hy-Q - 
resulting in an article that I hope may 
separate the magic from the technology. 
Yes Virginia, there is magic in the 
world, but a lot of it is man made... 


first quartz crystal controlled oscillator. 
From this time considerable research ef¬ 
fort was devoted to the field of quartz 
crystals. 


Quartz Crystals 
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England alone. 

And so the development of the quartz 
crystal has continued. The increasing 
use from the 1950's of crystal filters in 
mobile radio systems as well as the in¬ 
troduction of the monolithic crystal fil¬ 
ter in. the middle 1960's has made the 
quartz crystal almost as common as 
mud. 

What is quartz? 

Quartz is a crystalline form of silicon 
dioxide, Si02. It is a hard, brittle, trans¬ 
parent material with a density of 2649kg 
per cubic metre, and has a melting 
point of 1750°C. 

When quartz is heated to 573°C, its 
crystalline form changes. The stable 
form above this temperature is called 
beta-quartz (also high-quartz) and the 
stable form below is known as alpha- 
quartz or low-quartz. For resonator ap¬ 
plications, only alpha-quartz is useful. 
Quartz is insoluble in ordinary acids, 
but soluble in hydrofluoric acid and in 
hot alkalis. 

Despite being one of the most com¬ 
mon naturally occurring crystalline min¬ 
erals, crystals of sufficient size and 
purity for processing into quartz resona¬ 
tors are very rare. For this reason, natu¬ 
ral quartz has long been superseded by 
the use of cultured quartz in resonator 
applications. 

The history of cultured quartz initially 
dragged on until a chronic shortage of 
natural quartz meant an intensive effort, 
almost in a do-or-die fashion, during the 
war years. Cultured quartz is now rou¬ 
tinely grown from aqueous alkaline 
solutions, under conditions of high pres¬ 
sure and temperature in massive under¬ 
ground steel autoclaves. (An autoclave 
is a heavy vessel in which chemical reac¬ 
tions take place under high pressure.) 

The lower part of the autoclave is 
maintained at a temperature of about 
400°C and contains ‘nutrient’ in the 
form of pure silica. At this temperature 
and under a pressure of the order of a 
thousand atmospheres, the solubility of 
silica is relatively high and a saturated 
solution is formed. 

Convection currents transport the 
saturated solution up to the upper part 
of the autoclave, which is maintained at 
a slightly lower temperature of about 
350°C. At this lower temperature the 
solution is supersaturated and quartz is 
deposited on seed crystals suspended in 
the cooler region of the autoclave. Over 
periods of many days or even weeks, 
crystals of substantial size can be grown. 

Alpha quartz 

Not all quartz is suitable for use as a 
resonator. A lack of a centre of symme¬ 


try within the crystal is necessary, if it is 
to exhibit the piezoelectric effect. Alpha 
quartz belongs to the crystallographic 
class 32, and has what is known as a 
single axis of threefold symmetry (trigo¬ 
nal axis) as well as a further three axes 
of twofold symmetry (digonal axes). 
The digonal axes are spaced 120° apart 
and are polar axes, which imply the lack 
of a centre of symmetry. 

The digonal axes are known as the 
electric axes of quartz, since in the 
original experiments of the Curies the 
electrical polarisation produced by pres¬ 
sure was developed along a polar axis. 
In crystals with fully developed natural 
faces the two ends of each polar axis 
can be differentiated by the presence or 
absence of the s and x faces, as shown 
in Fig.l. 



crystal 

When pressure is applied in the direc¬ 
tion of the electric axis a negative 
charge is developed at that end of the 
axis, being modified by these faces. The 
trigonal axis, also known as the optic or 
c-axis, is not polar, since the presence 
of digonal axes normal to it means that 


the two ends of the trigonal axis are the 
same. Thus no piezoelectric polarisation 
can be produced along the optic axis. 

Alpha-quartz is an optically active 
material. When a beam of plane-pola¬ 
rised light is transmitted along the optic 
axis a rotation of the plane of polarisa¬ 
tion occurs, the amount of the rotation 
depending on the distance traversed in 
the material. The sense of the rotation 
can be used to differentiate between the 
two naturally occurring forms of alpha- 
quartz, known as left quartz and right 
quartz. 

In right quartz the plane of polarisa¬ 
tion rotates clockwise when seen by an 
observer looking towards the source of 
light, and in left quartz it rotates anti¬ 
clockwise. In crystals with fully de¬ 
veloped s and x faces, their orientation 
with respect to the major prism faces 
also provides a means of differentiation 
between right and left quartz, as shown 
in Fig.2. 

Quartz resonators 

A piezoelectric resonator consists of a 
piece of piezoelectric material precisely 
dimensioned and orientated with respect 
to the crystallographic axes of the ma¬ 
terial, and equipped with one or more 
pairs of conducting electrodes. 

By means of the piezoelectric effect, 
an electric field applied between the 
electrodes excites the resonator into me¬ 
chanical vibration. The amplitude of the 
vibration is negligibly small, except 
when the frequency of the driving field 
is in the vicinity of one of the 
resonator's normal modes of vibration, 
and resonance occurs. 

Near resonance, the amplitude of 
vibration increases and again by virtue 
of the piezoelectric effect, the electrical 
impedance of the device changes rap¬ 
idly. 

Compared to other resonators, for ex¬ 
ample LC circuits, mechanical resona- 
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Fig 2: Naturally 
occurring crystal 
can be either left 
or right, 

determined by how 
the crystal affects 
plane polarised 

light. Left crystal is 
shown on the left, 
right on the right. 

















Quartz crystals 

tors such as tuning forks, and piezoelec¬ 
tric resonators based on ceramics or 
other single-crystal materials, the quartz 
resonator has a unique combination of 
properties. 

For example, it is extremely stable, 
and highly repeatable from one speci¬ 
men to another. The acoustic loss or in¬ 
ternal friction of quartz is particularly 
low, leading directly to one of the key 
properties of a quartz resonator - its ex¬ 
tremely high Q factor. The intrinsic Q 
of quartz is 10 million at 1MHz. 
Mounted resonators typically have Q 
factors ranging from tens of thousands 
to several hundred thousand, orders of 
magnitude better than the best LC cir¬ 
cuits. 

The second key property of the quartz 
resonator is its stability with respect to 
temperature variation. Depending on 
the shape and orientation of the crystal 
blank, many different modes of vibra¬ 
tion can be used and it is possible to 
control the frequency-temperature 
characteristics of the resonator to within 
close limits by an appropriate choice of 
‘cut’. 

The third essential characteristic of 
the quartz resonator is related to the 
stability of its mechanical properties. 
Short and long term stabilities mani¬ 
fested in frequency drifts of only a few 
parts per million per year are readily 
available, even from commercial units. 
Precision crystal units manufactured 
under closely controlled conditions are 
second only to atomic clocks in the fre¬ 
quency stability and precision levels 
achieved. 

Crystal cuts 

To take advantage of the piezoelectric 
effect, small ‘plates’ need to be cut from 
the raw crystal. The plane in which 
these plates are cut, with respect to the 
axes of the raw crystal, affects the elec¬ 
trical properties of the plate. 

The raw crystal is hexagonal in cross 
section and comes to point at top and 
bottom. The longitudinal axis is called 
the Zaxis; the lines through diagonally 
opposite corners are the X axes, and 
the lines through the opposite faces and 
perpendicular to the faces are the Y 
axes. Fig.3(a) shows one X axis and one 
Y axis, and the Z axis. 

When a plate is cut parallel to the Z 
axis, with its faces perpendicular to the 
X axis, it is called an X cut, as shown in 
Fig.3(b). The Y cut is obtained by mak¬ 
ing the faces of the plate perpendicular 
to the Y axis, as shown in Fig.3(c). 



ELECTRONICS Australia, March 1989 





































By rotating the plane of the cut 
around one of more axes, a variety of 
cuts such as the AT, BT, CT, etc., are 
obtained. For example, if the Y-cut 
plate shown in Fig.3(b) is rotated clock¬ 
wise away from the Z axis by 35°, the 
AT cut results. 

The type of cut and mode of vibration 
have a great effect on the natural reso¬ 
nant frequency of the plate. Frequencies 
as low as 6kHz are possible (with the 
NT cut flexural mode) and 30MHz is 
typical for the AT thickness shear cut. 

For operation above 30MHz, the 
plates become quite thin and fragile. 
However, the upper frequency range 
can be extended by finishing the plates 
so that they can be excited at the third 
or fifth harmonic of the fundamental 
frequency. This technique is called the 
overtone mode, and crystals capable of 
operating up to 200MHz are possible 
using this mode. 

Fig.3(d) shows some of the many 
ways of cutting a raw crystal, some of 
which are described as follows. 

The AT cut. This is the most common 
cut, where the quartz blank is in the 
form of a thin plate cut at an angle of 
35° 15’ to the optic axis of the crystal. 
This cut has a frequency-temperature 
coefficient described by a cubic function 
of temperature, which can be precisely 
controlled by small variations in the 
angle of cut. This cubic behaviour is in 
contrast to most other crystal cuts which 
show parabolic temperature characteris¬ 
tics, and makes the AT cut well suited 
to applications requiring a high degree 
of frequency stability over wide tem¬ 
perature ranges. 

This cut, operating on the fundamen¬ 
tal and all odd overtones (1,3,5,7,9, 
etc.) is used over the frequency spec¬ 
trum from 750kHz to 200MHz. Having 
the lowest of all temperature coeffi¬ 
cients and an extremely high Q, plus a 
low cost, this cut is common for most 
oscillator applications. 

The SL cut. This one is used to get 
the best temperature-frequency charac¬ 
teristics for low frequency resonators. 
The frequency range is 300kHz to 
1MHz, and the resulting small size of 
the crystal allows packaging to suit 
miniaturisation. 

The DT cut. The DT cut finds wide 
usage in both filters and oscillators over 
its frequency range of 180kHz to 
400kHz. The temperature coefficient is 
quite good over reasonable ambient 
temperature ranges. 

The +5° X cut. The low temperature 
coefficient and a large ratio of stored 
mechanical to electrical energy makes 
this cut the preferred one for filter net¬ 


works in the 50kHz to 200kHz range. It 
is popular because it has good ageing, 
temperature coefficients, resistance and 
price. 

The NT cut. This cut is a length-width 
flexure type crystal, used primarily for 
the frequency range of 10kHz to 
150kHz. This element is preferred for 
very low frequency oscillators which are 
subjected to wide temperature ranges, 
and finds use in narrow single and mul¬ 
tiple frequency filters. 



Fig.4: The equivalent circuit of a 
crystal near its operating point. 


Crystal characteristics 

A quartz crystal is intrinsically an 
electro-mechanical circuit having a high 
Q. Fig.4 shows the conventionally ac¬ 
cepted equivalent circuit of a crystal 
resonator at a frequency near its main 
mode of vibration. 

The inductance LI represents the vi¬ 
brating mass, the series capacitance Cl 
the compliance of the quartz element 
and the resistance R1 the internal fric¬ 
tion of the element, mechanical losses 
in the mounting system and acoustical 
losses to the surrounding environment. 
The shunt capacitance CO is made up of 
the static capacitance between the elec¬ 
trodes, together with stray capacitances 
of the mounting system. 

There are various characteristics for 
crystal resonators, of which frequency is 
probably the most important. Frequency 
is a direct function of the dimensions of 
the quartz and its mode of operation in 
the circuit. 



Fig.5: The two zero-phase 
frequencies of a crystal. The series 
resonance (fs) is used in oscillator 
applications; fa (anti-resonance) is 
often used in filter applications. 


As shown in Fig.5, there are two 
zero-phase frequencies associated with 
the circuit of Fig.4; one at series reso¬ 
nance fs , the other at anti-resonance fa. 
Series resonance is the main mode of 
operation for an oscillator circuit, and is 
the point at which the crystal has mini¬ 
mum resistance (Rl) and when the crys¬ 
tal is moving the greatest amount. 

Anti-resonance is the mode commonly 
used for filters, and is sometimes (incor¬ 
rectly) called the parallel mode of 
operation. At this point, the crystal rep¬ 
resents a high impedance, and is moving 
the least. In a filter application, the 
crystal will form part of a band-pass 
network. 

When used in an oscillator, crystal 
resonators will operate at any frequency 
within the range indicated by the dotted 
lines of Fig.5, as determined by the 
phase of the maintaining circuit. 

By varying an external trimmer ca¬ 
pacitor, the crystal frequency may be 
trimmed to a limited extent. The degree 
to which this frequency may be varied 
(frequency pulling) is inversely propor¬ 
tional to the capacitance ratio C0/C1. 

Many practical oscillator circuits make 
use of a load capacitor (Cl) in series or 
parallel with the crystal, either to pro¬ 
vide a means for final frequency adjust¬ 
ment, or perhaps for modulation or 
temperature compensation purposes. 
This capacitor shifts the operating fre¬ 
quency of the crystal by an amount de¬ 
pendent on the value of Cl and the 
values of CO and Cl. 

The fractional difference in frequency 
between the load resonance frequency 
Fl and the series resonance frequency 
Fs is known as the load resonance fre¬ 
quency offset (L.O.). The equation re¬ 
lating this is shown in Fig.6. 


Resonant resistance 

Another important aspect of Fig.4 is 
the resistor Rl - a value representing 
motional resistance. This parameter 
controls the Q of the crystal, and de¬ 
fines the level of oscillation in any 
maintaining circuit. 

The load resonant resistance for a 
given crystal depends on the load ca¬ 
pacitance with which the unit is de¬ 
signed to operate, and is the equivalent 
impedance of the crystal in the operat¬ 
ing circuit. The activity of the quartz 
and required drive levels to excite it are 
dependent on the resonant resistance - 
the lower the resistance the more ac¬ 
tivity from the quartz and the less drive 
required. 
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This resistance will be higher than R1 
and, for the AT cut, can be calculated 
using the equation shown in Fig.7 if the 
value of the load capacitance (Cl) is 
known. 

C„ 2 

R L = R, ( 1 + -^2. ) ohm 

The equivalent parallel resistance (for 
the AT cut) at the load resonant fre¬ 
quency can be found with the equation 
of Fig.8. 



where u=2T rf 


The frequency of oscillation is the 
same in either a series or parallel con¬ 
nection of the load capacitance, but the 
load resonance resistance varies as indi¬ 
cated by the two equations above. 

Other characteristics 

There are other characteristics of 
quartz crystals, including temperature 
coefficient and ageing. Temperature 
coefficient refers to the frequency stabil¬ 
ity of the crystal to changes in tempera¬ 
ture and is determined by the angle at 
which the quartz is cut. 

Ageing is a general term applied to 
any cumulative process which contrib¬ 
utes to the deterioration of a crystal 
unit and which results in a gradual 
change in its operating characteristics. 
Many factors contribute to ageing - 
minute leakage through the container, 
corrosion of electrodes, ionisation of the 
air within the container, absorption of 
moisture, wire fatigue and a few others. 

The effects of ageing can be reduced 
if certain precautions are followed. For 
example, the final processes of lapping, 
etching, cleaning and mounting of the 
crystal need to be carefully controlled. 
Also, the sealing of the container is an 
important factor to protect the crystal. 

How the crystal is driven will also 
determine the useful life of the crystal. 
Generally, the lower the drive level, the 
longer the useful life of the crystal. 
Higher drive levels make the factors 
contributing to ageing more pro¬ 
nounced. Therefore, the drive level 
should be the lowest practical level con¬ 
sistent with circuit requirements for reli¬ 
able operation. 

The actual output frequency of the 
crystal oscillator circuit is also depend¬ 
ent on the stability of the oscillator cir¬ 
cuit components. For high stability, 
parts with good temperature coefficients 


should be used, and steps should also 
be taken to prevent electrical changes 
due to mechanical variations. 

The actual circuit layout is also impor¬ 
tant, and all leads should be kept as 
short as possible. The circuit should be 
designed to be isolated from any high 
amplitudes of RF, or any external inter¬ 
ference. 

Crystal filters 

A filter is a circuit that either passes 
(bandpass) or rejects (bandstop)a 
particular band of frequencies. Crystal 
filters may be either, depending on how 
they are designed, but are usually band¬ 
pass filters, meaning they pass the speci¬ 
fied band of frequencies. 

Crystal filters are the best choice 
where the application requires selective 
narrow band filtering at high and very 
high frequencies. Because of the ex¬ 
tremely high Q of a quartz resonator, 
crystal filters with a bandwidth of 
0.01% to 0.5% of the centre frequency 
can be realised. 

Crystal filters are usually constructed 


with two or more crystals in the pack¬ 
age. There may be two, four or eight 
crystals, and even single crystals with 
four connections rather than the usual 
two. 

There are numerous terms associated 
with crystal filters; and the following 
definitions refer to Fig.9. This diagram 
may appear to be upside down consider¬ 
ing the application is for a band pass fil¬ 
ter. However, this is the accepted stand¬ 
ard for describing crystal filters. 

The first term is the reference fre¬ 
quency, which is usually the centre fre¬ 
quency of the filter - denoted as fo on 
Fig.9. For SSB filters, the reference fre¬ 
quency is the carrier frequency (fc). 

The relative attenuation of the filter is 
the difference between the attenuation 
at a given frequency and the minimum 
attenuation in the pass band or the at¬ 
tenuation at the reference frequency. 
The pass band is the range of frequen¬ 
cies (B1 in kHz for Fig.9) at which the 
relative attenuation is equal to or less 
than a specified value, shown as A1 (in 
dB). All frequencies either side of the 



Crystal packaging comes in various forms. These from Hy-Q illustrate a 
few variations on the packaging theme. 
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pass band will be attenuated by an 
amount greater than Al. 

The pass band ripple , shown as R (in 
dB) is the greatest difference between 
the maximum and the minimum attenu¬ 
ation within the gpss band. 

The insertion loss (L in dB) for a 
specified frequency is the attenuation 
resulting from the insertion of a filter 
into a transmission system, i.e., the 
logarithmic ratio of the power delivered 
to the load before insertion of the filter 
to the power delivered to the load after 
insertion of the filter. This term is often 
loosely used to refer to the minimum 
value of the attenuation in the pass 
band. 

The stop band is a term used to de¬ 
scribe those bands of frequencies at 
which the relative attenuation is equal 
to or greater than certain specified 
values. The stop band is, of course, 
those frequencies not passed by the filt- 
er.The stop bandwidth(s) refers to the 
separation of frequencies B2 and B3 '(in 
kHz) at which the relative attenuation 
first exceeds the specified minimum 
values. These two characteristics effec¬ 
tively describe the shape of the response 
curve. 

Spurious response attenuation is the 
minimum attenuation A4 (dB) guaran¬ 
teed for spurious responses in the stop 
band. Spurious responses usually occur 
at frequencies higher than the centre 
frequency. The guaranteed attenuation 
is the minimum attenuation (A2 or A3 
in dB) that is guaranteed for specified 
frequency ranges. 

The terminating impedance is the im¬ 
pedance presented to the filter by the 
source and load, usually expressed in 
terms of a parallel combination of 
resistance and capacitance. 

Crystals today 

Despite the high demand for crystals, 
traditional methods of crystal manufac¬ 
ture have been dictated mainly by the 
requirements for many different fre¬ 
quencies, with relatively small quantities 
on any particular frequency. The typical 
end use was that of a multi-channel 
radio set requiring two crystals per 
channel, one for transmit, one for re¬ 
ceive. 

Generally, different users operated on 
different channel frequencies, and 
therefore needed channel crystals 
unique to themselves. The result was a 
manufacturing philosophy oriented to 
small batch production with quick turn 
around. 

The impact of frequency synthesis 
techniques has reduced the overall re¬ 
quirement for individual channel crys- 



available in 1C form, and typically operate from a single 5V supply. They 
usually comprise a TTL inverter type oscillator, and are available in various 
packages and operating frequencies. 
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tals, and substituted a growing demand 
for a single stable reference with a 
stability suitable for use in an environ¬ 
ment where channel spacings are 
becoming narrower. 

Just as defacto standards have de¬ 
veloped for mobile radio channel filters 
on frequencies of 10.7 and 21.4MHz, so 
it is likely that a similar standardisation 
of packaged oscillator specifications will 
come about. Currently, crystals for co¬ 
lour television, clocks and watches, for 
video tape recorders and for all kinds of 
timing application such as microproces¬ 
sor clocks, are all required in high vol¬ 
umes and on fixed frequencies. Similar¬ 
ly, packaged oscillators, known as clock 
oscillators are tending to replace dis¬ 
crete component crystal oscillators for 
many of the timing applications just 
mentioned. 

All of these products are essentially 
mass-produced commodity items, repre¬ 
senting a major fundamental change 
from the traditional crystal products 
business. A further feature of the trans¬ 
formation of the crystal market brought 
about by these new products is that in 
pursuing the objective of miniaturisa¬ 


tion, specifically in the case of crystals 
for electronic watches, photolitho¬ 
graphic manufacturing techniques have 
been introduced that have in turn 
spawned a whole range of new minia¬ 
ture crystal units with applications far 
beyond that originally envisaged for 
watches. 

Summary 

In the century or so since the discov¬ 
ery of piezoelectricity, the history of 
quartz crystal devices can be roughly 
divided into five periods. In the first 
period, from 1880 to about 1920, pie¬ 
zoelectricity remained a scientific curi¬ 
osity. 

The second period from 1920 to 1939 
can be described as the classical peri¬ 
ods, when the foundations were being 
laid for the forced growth, in the third 
period, World War 2. The 20 years im¬ 
mediately following the war, up to 
about 1965, constituted a fourth period 
of steady growth and orderly develop¬ 
ment, and the fifth period, from 1965 to 
the present has seen a succession of fun¬ 
damental changes in both user require¬ 
ments and the technology. One could 


Hy-Q 

As most of the material in this article 
has originated from Hy-Q International, 
it seems appropriate to describe this 
wholly owned Australian company, who 
are now a world leader in crystal tech¬ 
nology. 

Hy-Q International is actually a group 
of companies dedicated to the manufac¬ 
ture of products for frequency manage¬ 
ment and control systems. The parent 
company was formed in Australia in 
1969, by a group of engineers skilled in 
crystal technology, and commenced with 
a total of 25 employees. 

Today, Hy-Q has production facilities 
in Melbourne, Singapore, Cambridge 
(Great Britain) and a newly opened 
plant in Kentucky (USA). Each location 
has its own marketing, production engi¬ 
neering and purchasing departments, 
making each one totally self-supporting. 
The company now employs around 350 
people, and is well placed when it 
comes to purchasing the raw materials 
needed for the production lines. 

We at EA are certainly grateful for 
the friendly assistance given by John 
Munday from Hy-Q in the production 
of this article. © 
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The choice 



Be it a jumbo jet or a local courier — Hy-Q 
appreciate that stand-down time represents 
lost revenue — so we have tailored our 
operation for efficient, fast service. 

As a world leader in crystal technology with 


our bases on four continents .. in Australia, 
Singapore, Great Britain, U.S.A. .. we have 
the resources and technology to 
unequivocally guarantee our quality 
and service. 

Hy-Q also manufacture and stock — Crystal Filters, DIL Oscillators, 

MPU Crystals, Clock Crystals, SPXO and TCXO Oscillators etc. 

Hy-Q International 

1 Rosella Street, Frankston, Victoria, Australia, 3199. (P.O. Box 256, Frankston.) 
Telephone: (03) 783 9611 Telex: AA 31630 "HYQUE" FAX: 783 9703 

THE AUSTRALIAN COMPANY’ — the choice is crystal clear. 
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Here's your chance to win a superb satellite TV receiving system from Space Communications 
International (SCI) and Grundig, valued at over $11,500! With it you'll be able to receive directly 
transmissions beamed via Intelsat V from countries like the USA, Japan and Europe — viewing them at 
the same time as they are received by local TV stations. 

Become a true international viewer, able to watch overseas TV programs, sports and news events at the 
same time as they're broadcast in their country of origin! 

The complete system to be won consists of an SCI high gain. 3.7-metre dish antenna with mounting 
pedestal and AZ/EL mount, feedhorn, low-noise amplifier and block down-converter; a Grundig STR 201 
Plus Satellite TV Receiver Unit; a Grundig 70-390/9 Multi-Standard 28" Colour TV Receiver/Monitor; plus all 
necessary cables and connectors, and FREE installations up to the value of $1200*. 

In short, everything you need for a complete TVRO system capable of receiving microwave TV 
transmissions broadcast on the 3.7 - 4.2GHz 'C-Band' from the Intelsat V satellite — in NTSC, PAL or 
SECAM. 

All you have to do to be in the draw to win this incredible prize is subscribe NOW, or renew/extend your 
existing subscription to ELECTRONICS AUSTRALIA, before June 30, 1989. 

THE DISH: A top-quality 3.7 metre diameter SCI gelcoated fibreglass reinforced polyster (FRP) antenna, 
with a gain of 41 dBi at 4.0GHz. Mounted on a very rigid solid steel pedestal, via a fully lockable 
azimuth/elevation mount and fitted with a sturdy tripod-type feed mounting at the prime focus. Mounted 
at the prime focus is a California Amplifier 'Slimline' low noise amplifier (LNA), providing 48dB minimum 
gain at a noise temperature of 85K or lower at 25°C. This feeds the amplified satellite signals to a Drake 
model BDC24 low noise figure (12dB maximum) block down-converter, which shifts their frequencies 
down to the 950-1450MHz satellite IF band. 

THE SATELLITE RECEIVER: The Grundig STR 201-Plus Satellite TV Receiver Unit is a state-of-the-art 
receiver tuning the full 950-1750MHz satellite IF band. It has 49 memory channels, each of which can be 
programmed in terms of channel deviation (25 or 16MHz), video polarity, IF bandwidth, sound subcarrier 
frequency selection (between 5 and 8MHz) and sound de-emphasis. The receiver produces both 
high-quality video and audio, for feeding to a multi-standard TV or monitor, and baseband output for a D2 
MAC decoder, stereo decoder or descrambler. It also features switchable video de-emphasis (PAL/D2 
MAC). 2 Euro AV sockets and one DIN AV socket, and an IR remote control unit. 

THE MULTI-STANDARD CTV RECEIVER/MONITOR: The Grundig M70-390/9 colour TV receiver/monitor is a 
luxury 28" multi-standard set capable of receiving signals conforming to all major TV standards — PAL (D, 
I, BG), SECAM (BG, L. DK) and NTSC (3.58/4.43MHz colour, 4.5/5MHz sound). It also features 40-channel 
programmable digital tuning, stereo sound decoding and amplifier system (2 x 40W), IR remote control 
and two Euro AV sockets for satellite receiver and VCR. A magnificent set, not just for satellite reception 
but for local viewing as well! 

* Together with the above major components, the lucky winner will receive all cabling and connections, 
plus a free installation of the antenna system within Australia to the value of $1200. This is the average 
price for installation of an SCI 3.7m antenna system, on a concrete plinth or pad. 



PLUS just by subscribing or extending your subscription to Electronics 
Australia you will receive free the "Dinkum Aussie Dictionary" in a 
twin cassette. Read by Jim Pike, these cassettes are an hilarious 
introduction to colloquial Australian English. 

To subscribe one year subscription (12 issues) $45, two year (24 issues) $88. Simply fill out the coupon 
attached and put it in the reply paid envelope supplied — if the coupon and envelope are missing, send 
your name, address, phone number and cheque, money order or credit card details (card type, card 
number, expiry date and signature) to Freepost No 4, Electronics Australia SCI Subs Offer, Federal 
Publishing Company, PO Box 227, Waterloo, NSW 2017. Any enquiries phone (02) 693-6666. Unsigned 
orders cannot be accepted. 


TOTAL VALUE OF THIS PRIZE IS OVER $11,500! 


But hurry — this offer closes 30th June, 1989 
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Conducted by Jim Rowe 


Have we ended up with the 
components & hardware we deserve? 



This month I'm kicking off discussion of a different topic - 
whether or not there's been a drop in the quality and range of 
components and hardware available for electronics construc¬ 
tion in Australia, and if so why. You mightn't like my prelimi¬ 
nary conclusions! There's also discussion of yet another letter 
on responsibility for kit problems. 


If you're in my own age group, or 
even younger, you'll probably remem¬ 
ber that back in the late 1960's and 
early 1970's, components and hardware 
for projects never seemed to be a prob¬ 
lem. There was a very wide range avail¬ 
able, at what seemed to be quite rea¬ 
sonable prices, and - wonder of won¬ 
ders - many of them were even made in 
Australia! 

Although we didn't realise it at the 
time, perhaps those really were the 
golden days as far as electronics con¬ 
struction was concerned. Not only were 
there lots of parts available, and at rea¬ 
sonable prices, but generally they 
seemed to be of quite high quality. 

Perhaps I'm remembering it all 
through rose-coloured glasses, but I 
can't recall a brand-new rotary switch 
having fallen apart during tightening of 
the mounting nut, for example - some¬ 
thing which happened to me only a few 
weeks ago. Nor can I recall headphones 
which became intermittent (and unre¬ 
pairable) within about six weeks of buy¬ 
ing them, as has happened to me on 
about three occasions during the last 
year. They weren't really ‘cheap’ 
models, either! 

On the availability side, I can't recall 
having any difficulty finding reasonably 
well-made and sturdy metal instrument 
cases, to enclose a project such as an 
qudfb oscillator. Nor did there seem to 
be any problem in finding vernier re¬ 
duction drives, knobs or dials to suit 
standard pots - or for that matter, 
ganged pots of almost any standard 
value. Nor in getting low temperature- 
coefficient ‘NPO’ ceramic capacitors - 


or even any capacitors of specified tem¬ 
perature coefficient. Yet all of these 
things have given us headaches in the 
last few weeks, while we've been work¬ 
ing on project prototypes. 

Somehow, it seems to me that at least 
in some areas of electronics we're 
rather worse off in the late 1980's than 
we were back in the 1960's. Certainly 
we have an excellent range of ICs and 
other active devices available nowadays, 
and some passive components such as 
low-power resistors, polyester capacitors 
and even small electros. Even things 
like relays and connectors are probably 
rather easier to get than ever before, 
and in a wider range of sizes and rat¬ 
ings. 

But try getting a sturdy and attractive 
metal case for a hifi amplifier or test in¬ 
strument project, and you'll find things 
aren't nearly so easy. And much the 
same happens if you try getting a 10W 
(or even higher rated) resistor, or a 
150pF NPO ceramic capacitor, or a 50- 
ohm trimpot, or a traditional air-dielec¬ 
tric tuning capacitor, or a reduction 
drive to suit almost any standard pot, or 
even a 3-pole 8-position rotary switch. 

In fact try getting almost any rotary 
switch with more than 12 positions, 
shared among its poles (i.e., 1 x 12, or 
2 x 6, or 3 x 4, or 2 x 6) - nowadays 
they're like hen's teeth! 

Now I'm not saying that any of these 
things are not available. They probably 
are, if you're prepared to hunt around 
quite a bit, and pay rather more than 
normal. But they're much more of a 
problem than they once were. 

Why should this be? I can think of a 


couple of possible reasons, although not 
necessarily enough to explain all of the 
problems. 

One possible factor may be the 
growth of relatively large retailing 
chains, and a corresponding reduction 
in the number of smaller components 
‘dealers’ of the traditional broad-range 
variety - rather like the way supermar¬ 
ket chains have frozen out a lot of the 
old ‘corner shop’ grocery stores. 

No doubt in itself the growth of the 
larger chains has been a good thing, 
bringing a significant increase in the 
overall number of component supply 
outlets. However I'm almost certain 
that it has also produced an overall re¬ 
duction in the number of product lines 
readily available, because big companies 
running 10's or even 100's of outlets 
simply can't afford to manage as many 
product lines as a small single outlet. 

For example when I spent a few years 
working at DSE in the early 1980's, that 
company made every effort to maintain 
its stock list at no more than 3000 prod¬ 
uct lines. This was because Dick Smith 
and his managers knew that the more 
product lines they tried to carry, the 
harder it would be to manage them all 
and try to keep them all in stock. Or 
looking at it another way, the higher 
became the overhead costs of stock 
management. 

So larger retailers are simply forced 
by sheer economics to limit the number 
of product lines they carry, compared 
with those carried by smaller ‘mom and 
pop’ stores. Basically this is done by 
pruning out the slower-moving lines, 
and stocking only those that sell in rea¬ 
sonable volume. 

And because the slower-moving lines 
tend to be those with higher prices, this 
same factor also tends to produce a 
trend towards lower-priced products. In 
other words, an emphasis on ‘bargain 
priced’ lines, rather than ‘quality’ lines. 

By the way, don't get me wrong. I'm 
not saying that the big retailing chains 
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are to blame for this tendency to stock 
cheaper, fast-moving lines. Cheaper 
lines ARE faster moving, because a ma¬ 
jority of customers are apparently more 
interested in the lowest possible price 
than they are in quality. 

So in that sense, the retailing chains 
are simply giving us the components 
that a majority of us have ‘voted’ for, 
with our wallets. They're simply re¬ 
sponding to this market force, and sheer 
economic pressures probably force them 
to do so. 

This reasoning suggests that we get 
the components we deserve, so we have 
no-one to blame but ourselves if there 
has been a reduction in component vari¬ 
ety and quality. Sobering thought, isn't 
it? 

Another possibility that occurs to me 
is that since the 1960's, various eco¬ 
nomic pressures have gradually killed 
off most of our local component manu¬ 
facturers. There are a few notable ex¬ 
ceptions, but by and large our compo¬ 
nents are now imported - and mostly 
from large manufacturers whose product 
lines are tailored for the global market. 
Perhaps this has also produced an effect 
rather like that operating with the re¬ 
tailing chains, where stock lines must 
again be limited to mainly the fast-mov¬ 


ing ‘jellybean’ or ‘commodity’ products. 

So some of the more specialised prod¬ 
uct lines simply might not be available 
any more, even if the retailing chains 
wanted to carry them. I suspect this 
might be the case with things like air-di- 
electric tuning capacitors, for example. 

But surely this wouldn't apply in the 
case of multi-pole rotary switches, I 
hear you ask? I tend to agree. You'd 
think these would still be used in 
enough equipment globally to justify 
them being made by the big overseas 
manufacturers, and that the same would 
tend to apply in the case of NPO 
ceramic capacitors and reduction drives. 

This suggests that many of these parts 
are still being manufactured, and would 
be available - if there was enough de¬ 
mand to justify them being imported 
and stocked by the retailing chains. In 
other words, they're basically not avail¬ 
able because not enough of us have 
wanted to buy them... 

I suspect it's been much the same 
with hardware like instrument cases, al¬ 
though here the end result may be even 
harder to change. 

Because there was a diminishing de¬ 
mand for reasonably solid metal cases, 
whose prices were inevitably rather 
higher than the now ubiquitous plastic 


moulded variety, most of the local 
manufacturers tended to either drop 
them or go broke. 

So now, even though developments in 
metal-bashing technology over the last 
decade have probably made it possible 
to produce quite competitively-priced 
metal instrument cases, there are now 
almost no local manufacturers left - or 
at least none with any interest in 
producing for such a modest market. 

In this case there's possibly a further 
factor, too: because the prices of com¬ 
ponents like ICs, resistors and capaci¬ 
tors have fallen dramatically over the 
years, we have all tended to expect the 
same order of reduction in the price of 
metal cases. And as any manufacturing 
engineer will tell you, this simply isn't 
possible. 

So there has probably been a widen¬ 
ing gap between the prices that we've 
all been expecting to pay for our ampli¬ 
fier and instrument cases, and the prices 
that the manufacturers have had to 
charge. In other words, at least some of 
the reason for the slump in demand has 
been unrealistic expectations about pric¬ 
ing. 

Incidentally, I suspect that the cost of 
metalwork and other hardware has actu¬ 
ally gone down over the years, in real 
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terms, although not by nearly as much 
as for things like ICs. 

Overall then, it does begin to look as 
if we consumers of electronic compo¬ 
nents and hardware only have ourselves 
to blame for the poorer range available 
in some areas, and for the poorer prod¬ 
uct quality in others. This suggests that 
if we want to see the situation improve, 
we'll have to (a) make it clear that we 
want a wider range of components, in¬ 
cluding those of better quality; and (b) 
then be prepared to buy 'em, to prove 
that we're fair dinkum. 

But what do you think? Am I right in 
my belief that things aren't as good as 
they were in these areas, or not? And if 
so, do you agree with my suggestions as 
to why this might have happened, and 
what we can do about it? 

If you don't agree, or have some in¬ 
teresting comments to make, please 
write in and let me know. I hope you'll 
at least agree that it's an important 
topic, and one that ought to be dis¬ 
cussed further. 

Kit problems 

I can't end up this month without dis¬ 
cussing a letter that turned up a few 
days ago, re-opening that thorny debate 
we had early last year, about who's to 
be held responsible when there are 
problems with published project designs 
or kits marketed for them. 

Actually it's not surprising that this 
subject keeps on cropping up, because 
it's obviously one of considerable im¬ 
portance to quite a lot of readers. It 
also happens to be one where there are 
simply no clear-cut, unequivocal or 
realistic answers to make everyone 
happy. 

In fact it's one of those topics where 
almost no-one ever ends up happy, no 
matter how long you discuss it. So it 
simply keeps on bouncing back time 
and again, like the proverbial bad 
penny... 

But enough philosophising. The 
reader who has re-opened the subject is 
Mr Leonard Spyker, of Karrinyup in 
Western Australia, who certainly raises 
quite a few interesting points in a fairly 
lengthy letter. But you're going to see 
them all for yourself, as Mr Spyker has 
stipulated that his letter can only be 
published in total: 

I have read with considerable interest 
and increasing disquiet the arguments 
that have been presented in EA's 
‘Forum’ regarding the responsibility (or 


lack) that this journal has to its pub¬ 
lished articles and subsequent kits and 
the kit supplier. 

After being directly involved in friends 
kit problems and dilemmas, I would like 
to take issue with this respected journal. 
As an EA reader since 1961 and sup¬ 
porter of the industry, I feel I ought to 
try and put the point from the user angle 
a bit more cogently. 

To put all my cards on the table, my 
brother has had the portfolio as Minister 
of Consumer Affairs in a state govern¬ 
ment in recent times and this tends to 
open one's eyes a bit. Attending a Law 
of Contract course for the small business 
did likewise, especially re ‘merchandisa- 
ble goods’. 

Quite often the request for EA's sup¬ 
port from a frustrated flummoxed ama¬ 
teur and pro constructor alike, is met in 
EA letter columns with a blanket ‘all 
care and no responsibility, not our prob¬ 
lem, it's the suppliers' problem’. That is 
missing some points, which I will now 
elaborate on. 

The sales appeal of the magazine is 
aided by prominent banners ‘NEW 
500MHZ COUNTER’, ‘HR REMOTE 
CONTROL', RF CAT & DOG MIND¬ 
ER’, etc. These quite rightly highly 
promoted items and the advertising sup¬ 
port attracted by these items are the life¬ 
blood of any organisation. People are 
offered goods and services by or via 
your magazine, whose technical standing 
is a major factor in a consumer's deci¬ 
sion to part with their sheckels to pur¬ 
chase EA designed or approved goods, 
from EA's advertisers. 

The EA magazine has the technical 
and financial capacity, either in house or 
without, to make sure the articles and 
subsequent kits are of merchandisable 
quality. Try licensing kits to suppliers 
etc. That should raise an excellent fu¬ 
rore. 

My simple specification as a consumer 
of kits is that they work, first time, even! 
That is not unreasonable. Regrettably in 
several articles you have actually pub¬ 
lished statements by designers, SIC, in 
the style of, “I used an old zener from 
my scrap bin and it works great", IN 
THE ONLY ONE HEl SHE EVER 
BUILT. Well that sort of statement is 
ludicrous for an intended mass user 
item, meaning that tolerances have to be 
considered even in a kit, especially in a 
kit? Great care should be taken to allow 
for maximum user error in purchasing 
and assembly and alignment. 

The definition of quality, is defined by 
one company as, ‘Supplying the goods to 
the specifications laid down by the 
buyer’. That definition, by the way, is 


from the IBM company, as stated at Big 
Blue's own purchasing seminars. 

Circuit designs are published without 
any supply bypass caps, or omitted in 
later kits, to the detriment of having reli¬ 
ably working kits. Inadequate input pro¬ 
tection and lack of EMI protection and 
shielding is another failing. The com¬ 
plaints about unstable MOSFET amps 
are now legendary. The publication's 
duty to its readers, morally if not legally, 
is to weed out that sort of rubbish. 

Some solutions to these problems are 
as follows. Get a team of say a dozen 
volunteers, mainly novices and a few 
hard nut engineer skeptics like myself, 
and supply the parts and construction ar¬ 
ticle for a kit under consideration. Give 
us a week or so, and we will pick the 
eyes out (of) the design and construction 
details. 

If the kit is workable, EA will be able 
to publish a good design, achieve a bet¬ 
ter reputation with readers and kit sup¬ 
pliers, at only materials cost to you. 
Volunteers who could be rotated, will 
have some useful adjuncts to their hobby 
shop. 

I expect some suppliers might even 
chip in with the bits to avoid the time 
and money consuming visits and calls 
from the now increasingly frustrated kit 
assembler, and an even more surprising 
call from the consumer affairs depart¬ 
ment. 

Well, there it is. Mr Spyker is obvi¬ 
ously a frustrated and unhappy man, 
and no doubt representative of a signifi¬ 
cant number of readers, who are still 
unhappy with what they see as an unsat¬ 
isfactory situation. Fair enough. The 
problem is that in his worthy attempt to 
describe the position of those unhappy 
readers, he seems to me to both misrep¬ 
resent our own position, make unrealis¬ 
tic and unwarranted assumptions and 
throw in the odd red herring as well. 

For example the business about 
‘merchandisable goods’ really is a red 
herring, as far as I'm concerned. The 
only ‘good’ that is sold by electronics 
magazine publishers like our own com¬ 
pany is the magazine itself - in this case 
EA. A collection of pages, carrying in¬ 
formation printed on them in the form 
of text and assorted ‘graphics’. And 
surely that ‘good’ is ‘merchandisable’ if 
the pages are all there, they aren't torn, 
and all of the information is printed so 
it can be read clearly. I can't see how 
you could have any other definition, 
even allowing for that well-known abil¬ 
ity of lawyers to make simple things 
much more complex. 

By the way, if you ever get a maga¬ 
zine that is missing pages, or is badly 
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printed or whatever, always return it to 
the publisher. All reputable publishers 
will replace the faulty copy immediately 
without question, assuming of course 
that they are in a position to do so. 
And returning the faulty copy allows 
them to see what has happened, in 
order to try and prevent it from hap¬ 
pening in the future. 

Of course the point about a magazine 
is that the physical ‘good’ we sell you is 
not really what you're interested in. It's 
only the carrier or container for what 
we really provide, which is the intangi¬ 
ble information itself. And as I see it, 
that can't be defined as either ‘merch- 
andisable’ or whatever the opposite of 
that ugly word may be. 

Now for Mr Spyker's second point, 
that our reaction to all reader com¬ 
plaints is to deny any responsibility and 
claim that all problems are caused by 
the component/kit suppliers. This is sim¬ 
ply not true, as I've tried to make clear 
in various previous airings of the same 
subject. 

To my knowledge EA has never at¬ 
tempted to deny any responsibility for 
problems with published project de¬ 
signs. On the contrary, we are happy to 
admit responsibility where problems 
may be caused by shortcomings in a 
published design itself. And where this 
occurs, we make every effort to correct 
the situation as quickly as possible. 

Where we are NOT prepared to ac¬ 
cept responsibility is when the problems 
are caused not by shortcomings in the 
published design, but by other causes 
altogether - such as unwarranted substi¬ 
tution of components by kit suppliers, 
or mistakes by the constructor them¬ 
selves. In other words, by causes totally 
outside our own control. 

If Mr Spyker somehow expects us to 
accept responsibility for problems aris¬ 
ing from these causes, frankly I think 
he's being quite unreasonable. There's 
a wise old saying which seems to be 
relevant here: ‘no responsibility without 
due authority’. 

My next quibble with Mr Spyker's let¬ 
ter is that as well as trying to expand 
our area of responsibility in this way, he 
also attributes to us actions which we 
simply don't perform. 

For example he claims that the maga¬ 
zine itself offers goods and services for 
sale, as distinct from our advertisers. 
Strictly speaking we don't, although our 
parent company does market various 
books via this magazine and others in 
the group. 

Similarly he claims that we ‘approve’ 
goods from our advertisers, which then 
acts as a major factor in influencing our 


readers to buy them. This again is not 
true, as to my knowledge we have never 
approved goods - and certainly not 
products such as kits. 

We certainly review a wide range of 
products, including at various times cer¬ 
tain kits. But a review is merely a re¬ 
port of our experiences in trying out 
and where possible testing the product 
concerned; it's not an ‘approval’ of the 
product, in the normal sense in which 
that word is used. 

But it was Mr Spyker's next claim and 
suggestion that left me almost speech¬ 
less with wonder, at the sheer scope of 
his assumptions. Somehow he has been 
able to determine, all the way from 


Karrinyup in WA, that we have the 
technical and financial capacity even to 
make sure that all kits sold for our pub¬ 
lished designs are of ‘merchandisable 
quality’. 

Exactly how he has worked this out 
escapes me, I confess. But frankly he 
seems to have not only over-estimated 
the profits to be made from publishing 
an electronics magazine in Australia's 
market, but under-estimated the sheer 
cost of performing the vetting function 
he suggests. 

And his suggestion that we try to en¬ 
force a licensing system for kits mar¬ 
keted from our designs is totally unreal¬ 
istic, I'm afraid. Various other maga- 


Interesting claims by hifi dealers 

The hifi industry is generally recognised as one in which a higher level of 
subjectivity tends to prevail, compared with other areas of electronics. It's 
also one where pseudo-scientific marketing puffery’ tends to be almost 
accepted as the norm, unfortunately. 

Two recent examples have been spotted by EA readers and sent to us for 
comment, and these do seem particularly dubious. There MAY, just possibly, 
be some objective reality behind the claims made, but it seems very unlikely. 

The first was spotted by Graeme Challinor, of Gundaroo, NSW, who 
noticed it in an advert by a hifi dealer in a Canberra newspaper. This is the 
claim: 

Incidentally, many people do not realise that new speakers need a few 
hours to ‘run in' - they often sound a little thin and harsh initially. 

But perhaps even more interesting are the claims spotted by Cameron 
Lewis, in another hifi dealer's advert in one of the big Melbourne dailies. In a 
section of the advert offering what are claimed to be helpful hints on 
enhancing the performance of a hifi system, the following gems appear: 
Amplifier - 

1. Correct AC polarity at the mains plug improves clarity, dynamics and 
stereo imaging. (Our service department is best equipped to do this). 

2. All contacts must be clean. 

3. Use high quality power cable where applicable (MAS Power Master AC 
cord). 

Compact disc player - 

1. Quality interconnect lead must be used (van den Hut, MAS, Monster). 

2. Isolation from external vibrations. (Tiptoes, Mission Isoplat). 

3. Special disc damper will produce more solid stereo focus and better 
definition (Modsquad CD Damper). 

4. AC mains power polarity (as with amplifier). 

Mr Lewis relates that when he rang the dealer about having his amplifier 
‘tuned’ for correct main polarity, he was told that “Oh yes, it gives a 
smoother sound and better clarity and everything.” The charge quoted for 
this ‘service’ was $20. The same dealer was offering special high-purity 
silver speaker cables, at up to $700 per metre. 

Mr Lewis suggests that the performance enhancements given are almost 
all pure marketing hype, with no objective justification whatever. He feels that 
these kinds of claims are becoming more and more outlandish, and would 
like to see those making them forced to justify them with ‘something more 
substantial than meaningless marketing gibberish’. 

I'm inclined to agree - but what do you think? 
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zines have tried schemes like this in the 
past, and they've all failed. Not because 
they raised ‘an excellent furore’, as Mr 
Spyker claims, but because the kit sup¬ 
pliers simply refused to submit to this 
type of control. They merely stopped 
producing kits for the designs published 
by the magazines concerned! 

That's the only result likely to be 
achieved by Mr Spyker's suggestion, 
I'm afraid - and I suspect that's not 
quite what he would want to achieve. 

Now for Mr Spyker's specification 
that kits should work, and work first 
time. On the surface this may seem fair 
enough, I agree. But despite the claim 
that it is ‘not unreasonable’, I'm afraid 
it simply isn't reasonable when you ana¬ 
lyse the situation further. 

The problem is that an electronic 
project kit (or any other construction 
kit, for that matter) is not a simple 
product or ‘good’ bought in its entirety 
over the counter, like a frypan or a 
food mixer. 

As I've tried to explain before, when 
you buy a kit you're merely buying a 
collection of components - hopefully all 
of the parts needed to produce a certain 
piece of equipment. But the kit of parts 
forms only one ingredient of that final 
piece of equipment. There are two 
other ingredients: the design which di¬ 
rects how the parts are to be assembled, 
and the skill and labour used in the as¬ 
sembly itself. 

All three ingredients play essential 
roles in determining the final outcome. 

If the design itself has a shortcoming, 
this may well cause a problem. Similarly 
if there are incorrect parts in the kit, 
this may again cause problems. And 
thirdly if the constructor themselves 
makes mistakes in the assembly, this 
can also cause problems. 

Now in the case of kits marketed for 
projects published in a magazine like 
EA, each of these three ingredients is 
provided by a different participant. We 
may provide the design, a component 
supplier may provide the actual kit of 
parts, but the constructor themselves - 
you - provides the skill and labour used 
in the assembly. And this is why it be¬ 
comes very difficult to attribute respon¬ 
sibility when there are problems with . 
the operation of the final gadget. 

Incidentally, you'll note that I wrote 
‘operation of the final gadget’ - not 
‘operation of the kit’. Strictly speaking, 
it doesn't even make sense to expect a 
kit to ‘work’. A kit is just that: simply a 
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collection of separate components, sit¬ 
ting passively in a bag or box. Assuming 
they're good quality parts, and as speci¬ 
fied for the design concerned, the kit it¬ 
self must surely be ‘merchandisable’. 
The concept of it ‘working’ isn't even 
relevant, because only the assembled 
piece of equipment is even capable of 
working. 

This isn't just an exercise in seman¬ 
tics, by the way. What I'm getting at is 
that even if we did have the technical 
and financial resources to thoroughly 
and exhaustively test all published de¬ 
signs, and to vet all kits offered for sale, 
this STILL wouldn't ensure that all 
equipment assembled from those kits 
worked first time. And for the simple 
reason that we still wouldn't have any 
control over that third ingredient: the 
way the kits are assembled. 

So that's why Mr Spyker's specifica¬ 
tion that kits should ‘work’, and first 
time, isn't reasonable. Not just because 
a kit can't work, but because that vital 
third ingredient in the final product is 
supplied by the constructor themselves - 
and is totally beyond the control of ei¬ 
ther the magazine or the kit supplier. 

It's for this reason that overseas 
magazines often feature a disclaimer re¬ 
garding responsibility, like this one that 
appears in the respected US magazine 
Radio-Electronics: 

As a service to readers, RADIO¬ 
ELECTRONICS publishes available 
plans or information relating to news¬ 
worthy products, techniques and scien¬ 
tific and technological developments. Be¬ 
cause of possible variances in the quality 
and condition of materials and work¬ 
manship used by readers, RADIO¬ 
ELECTRONICS disclaims any responsi¬ 
bility for the safe and proper functioning 
of reader-built projects based upon or 
from plans or information published in 
this magazine. 

Mr Spyker's next comment, about 
the need to allow for the widest possible 
component tolerances in project designs 
intended for home construction, is fair 
enough. In fact we have always tried to 
follow this rule ourselves, and will con¬ 
tinue to do so. But to be realistic, it's 
almost impossible to come up with a de¬ 
sign which will always work properly, 
no matter what odd-ball components 
are used. 

In fact it often isn't easy to come up 
with a design which can cope with the 
full range of component tolerances, 
even with readily available new compo¬ 
nents. Sometimes the closer-tolerance 
parts that would really be required for 
fully predictable operation simply aren't 


available, or not at an acceptable price. 

IBM's comments about the definition 
of product quality again seem to be a 
red herring, here, because their defini¬ 
tion can't really be applied to a kit. 

And finally, we get to Mr Spyker's 
grand plan for us to organise teams of 
volunteer enthusiasts, and provide them 
with parts so that they can pre-build 
and ‘pick the eyes out’ of our projects 
and articles, before we ever publish 
them. 

It all sounds great, in theory. Fully 
pre-digested and debugged project de¬ 
signs, described perfectly in multiple 
revision articles - so that constructors 
would never have any problems, and all 
kits would work perfectly first pop. 
Trained kit experts by the dozen, able 
to advise their local electronics shop re¬ 
garding the non-existent problems. Ah, 
just to think of it! 

There's only one small problem, I'm 
afraid. The costs to implement such a 
scheme, in terms of both time and 
money, would be far beyond the re¬ 
sources of any existing electronics maga¬ 
zine. If EA or any of our competitors 
were forced to implement such a test¬ 
ing, evaluation and revision scheme be¬ 
fore we published any construction proj¬ 
ects, it would almost certainly send us 
broke. 

And even if it didn't, the delays in 
publishing project designs would grow 
so long that many of our designs would 
be obsolete before you saw them. You 
only have to look at the industry's 
‘learned journals’, world wide: they use 
this kind of scheme to vet their papers, 
and the delays in publication are quite 
often up to 2 years! 

So I'm sorry, Mr Spyker, your sug¬ 
gested solution to kit problems just isn't 
realistic. If it's that or nothing, you 
could well end up with nothing - either 
no magazines at all, or none prepared 
to publish project designs for home con¬ 
struction. 

Surely that would be a bit drastic? 

In ending up I guess I should point 
out that despite the fact that we can't 
build up and test numerous prototypes, 
or employ Mr Spyker's system of multi¬ 
ple revisions, most of our project de¬ 
signs don't give any problems. If the 
specified parts are used and they're as¬ 
sembled with reasonable workmanship 
(workpersonship?), they work well. So 
in practice, things aren't nearly as grim 
as Mr Spyker's letter might suggest. 

Of course a few problems do slip 
through our checking system from time 
to time, but these are really the excep¬ 
tion rather than the rule. © 
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When I Think Bath 


### 


by Neville Williams 


These days, a wireless set - sorry, a radio receiver - can 
cost next to nothing to buy and even less to run. But in 1923, 
when public broadcasting officially commenced in Australia, 
wireless sets were expensive, few in number and distinctly 
unpredictable in their behaviour. This is a true but typical story 
behind one such set, circa 1925. 


In the early '20s, there wasn't all that 
much to do after dark, in the average 
working class country home. Clean up 
after the evening meal, sit by the fire, 
talk a bit and perhaps read for a while 
by the pale yellow light of a kerosene 
lamp. Then it was off to bed, ready for 
an early start next morning. 

Occasionally, someone might play a 
couple of records on the wind-up 
phonograph. But records only lasted a 
few minutes apiece and there was a 
limit, anyway, to the number of times 
one could repeat the same old scratchy 
songs and monologues. 

It was little wonder that country peo¬ 
ple in particular responded eagerly in 
1923 to the prospect of regular wireless 
broadcasting, with the promise of up-to- 
date news, market and weather reports, 
plus regular talks and concerts to 
brighten the evening hours. 

How do I know? Because I spent my 
boyhood in just such an environmment. 
The four-valve Colmovox referred to 
above was the first radio receiver ever 
to enter our family home - and it was a 
memorable occasion. 

To buy a wireless set at all was no 
light decision for my parents. Like most 
other people in the small country town, 
they worked hard and lived from one 
pay packet to the next, with little op¬ 
portunity to save much in between. 

To them, the cost of even a modest 
wireless set represented about two 
month's wages, plus the recurring ex¬ 
pense of ordering heavy duty ‘B’ bat¬ 
teries from the city every two or three 
months. The only way they could ever 
own a set was to scrape together 
enough for the deposit, and sufficient 
after that to meet the weekly payments. 


But what kind of a set? In the com¬ 
plete absence of formal specifications, 
wireless sets were evaluated in purely 
subjective terms, as often as not passed 
on by neighbours who had read some¬ 
thing or heard something about them. 

Rightly or wrongly, some sets were 
said to be too ‘weak’ to receive distant 
stations. Others were ‘more powerful’ 
but expensive and ‘a bit heavy’ on bat¬ 
teries. Some were ‘real loud’, but ‘so 
thick it was hard to know what the 
bloke was saying’. Others were ‘clear’ 
but too ‘soft’. Or maybe they were ‘OK’ 
on phones, but ‘not much chop’ on a 
loudspeaker. And so on. 

Why Colville-Moore? 

I'm not exactly sure why or when my 
father settled for a four-valve ‘Colmo¬ 
vox’, manufactured by Colville-Moore 
Wireless Supplies Ltd and distributed 
from their modest shop in Rowe St, 
Sydney. (Little more than a lane adja¬ 
cent to Martin Place, Rowe St disap¬ 
peared some years later when the fa¬ 
mous old Hotel Australia was demol¬ 
ished and redeveloped.) 

The chances are that he, along with 
many other prospective customers, was 



S.V. (Sid) Colville, founder of 
Queensland branch of the Wireless 
Institute. 

influenced by the well established repu¬ 
tation of the respective proprietors. 

According to the Australasian Wire¬ 
less Review for January 1923, S.V.(Sid) 
Colville had earlier founded the 
Queensland branch of the Wireless In¬ 
stitute, becoming its first secretary and 
organiser. He had begun experimenting 
with wireless in 1912 and in that same 
year had acquired a spark transmitter 



The logo of Colville-Moore Wireless 
Supplies Ltd, well known in the 
Sydney area during the battery set 
era of the '20s. 
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and a receiver using a coherer type de¬ 
tector. He subsequently changed to a 
crystal detector and later still to a valve 
circuit. 


He had installed a valve transmitter at 
the Wireless Institute rooms, achieving 



Also an avid enthusiast and pioneer, 
A.L. Moore was the holder of a 
Commercial Wireless Certificate. 


ranges of up to 80 miles (130km) using 
two type V24 valves. Says the Wireless 
Review: “Transmitting is his forte and 
the firm is turning out a very compact 
transmitting set”. 

A.L.Moore, Colville's partner, had 
also built up a reputation as an enthusi¬ 
ast with many years of experience, start¬ 
ing off with a loose coupler crystal set 
and progressing to transmitters and 
valve equipment. The holder of a Com¬ 
mercial Wireless Certificate, his pride 
and joy in 1923 was said to be a three- 
stage RF amplifier set covering a range 
from 150 to 25,000 metres (2000 - 
12kHz) using plug-in honeycomb coils! 

With the motto ‘Everything in Radio’, 
the Colville-Moore shop in Rowe St had 
become a mecca for enthusiasts, even 
before the inauguration of official 
broadcasting, based on the activity of 
amateurs and occasional demonstration 
wireless concerts. 

In the same issue of the Australasian 
Wireless Review which carried their 
biographies, a 2-column advert featured 
a crystal set capable of covering the 
long-wave and medium-wave bands 
from 150 to 1600 metres (2000-187- 
.5kHz). Also featured was a range of 
‘Col-Mo’ variable condensers (capaci¬ 
tors) from 100 to 2000pF, and a ‘Col- 
Mo’ Amplihorn - a metal horn which 
could be clamped over a headphone to 
double as a modest loudspeaker. 


Colmovox sets 

Try as I may, however, 1 have not 
been able to verify from accessable lit¬ 
erature my recollections of their 4-valve 
receiver - the first ever to enter the 
Williams household, circa 1925. 

The nearest I've come to it is a 
3-valve ready-to-run Colmovox ‘Junior’ 
kit, as advertised in Wireless Weekly 
for August 13, 1926. The basic kit, in¬ 
cluding ‘polished maple cabinet’, en¬ 
graved ‘pure bakelite’ panel and sundry 
components cost £6.5.0. Essential acces¬ 
sories, including headphones (but no 
loudspeaker) plug-in coils, valves, bat¬ 
teries and aerial fittings added another 
£5.6.10. 

In today's currency that's directly 
equivalent to about $24.00, but in 1926 
it represented something like six week's 
wages - for a modest kit which still had 
to be wired. (For a complete 7/8-valve 
receiver near the top of the Colmovox 
range, the figure would have been five 
to six times as much!) 

The ‘Junior’ kit used a regenerative 
triode detector tuned by a 0-100 dial, 
set below a group of three panel- 
mounted plug-in coils. Of these, the 
fixed centre coil almost certainly pro¬ 
vided the main tuning circuit; the swi¬ 
velled coil on the left would have been 
for variable aerial coupling and the one 
on the right for ‘reaction’ (regenera¬ 
tion). 

Other controls on the front panel in¬ 
cluded a rheostat to vary the filament 
voltage (and gain) of the detector, and 
another for the filaments of the two 
audio amplifiers. 

In addition, there were terminals for 
Aerial, Earth, Phones, Loudspeaker, El¬ 
and B+. The idea of having the last two 
on the front panel was to keep them 
well away from the filament connections 
at the rear, to minimise the risk of error 
and of ‘blowing’ all the valves! 

The valves supplied with the kit of¬ 
fered a choice of Radiotron, Philips, 
Geco or De Forest. They would most 
likely have been 4-pin ‘UV’ types (see 
illustration), fitting into tubular sockets 
not unlike an over-size lamp socket. 

Vital extra stage 

As distinct from the kit, the four- 
valve set that my father actually bought 
had an extra tuning dial and capacitor, 
and an extra plug-in coil at right-angles 
to the other three. Including the slightly 
projecting base and lid, it measured 
7-7/8 x 20-1/4 x9 inches (H x W x D), or 
200 x 510 x 230mm. 

While the extra components clearly 
indicated a tuned RF stage ahead of the 



A typical plug-in ‘basket-weave’ coil. 
The type shown was available in 
steps from 25 to 150 turns, to suit 
different bands. 

detector, I am hazy about the internal 
layout or circuit arrangement; in partic¬ 
ular, whether it provided any form of 
neutralisation for the RF amplifier. 

I certainly remember a knob marked 
‘Stabiliser’, looking rather like a third 
filament rheostat. It was, however, a 
400-ohm potentiometer, which (I think) 
swung one or more grid return circuits 
progressively from filament negative to 
positive. By thus modifying the effective 
grid/filament bias, it probably served to 
vary the gain of the RF and/or detector 
stages. 

As with the kit, there were two trans¬ 
former-coupled audio stages and provi¬ 
sion for using phones or loudspeaker. 
As I remember, using the phones in¬ 
volved only the first two valves, with 
much reduced current drain. For the 
loudspeaker, the full audio system had 
to be used. 

The plug-in coils (as pictured) were a 
heritage of the early '20s, when there 



A ‘honeycomb’ wound plug-in coil, 
available in 8 steps, from 25 to 250 
turns. When tuned with a lOOOpF 
capacitor, its coverage extended 
down to 4150 metres or 72kHz. 
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When I think back 

was some doubt as to how the various 
stations would be distributed across the 
long- and medium-wave bands. So also 
were the large lOOOpF tuning capacitors, 
on sale at the time and fitted to many 
early receivers. 

Details aside, my lasting impression of 
the four-valve Colmovox is that Messrs 
Colville and Moore must have got the 
design right. It was loud enough for 
comfortable family listening and clearer 
than most. On the southern highlands, 
about 100km south-west of Sydney, it 
could receive Sydney stations reliably by 
day, and plenty of interstate stations on 
lightning-free nights - without costing 
the earth to run! 



A typical triode from the early/mid 
20s with a UV’ bayonet style base. 
Note the locating spigot on the side. 


First things first 

But I am getting ahead of myself. Be¬ 
fore wireless reception could become a 
reality for the Williams's or anyone else 
in the country, we had to provide the 
obligatory outdoor aerial and earth, 
complete with aerial switch and light¬ 
ning arrester. 

In those days, most broadcast stations 
used horizontal wire aerials strung be¬ 
tween tall towers - an arrangement that 
tended to radiate a large proportion of 
the signal skywards. While this provided 
interstate listeners with interesting 
night-time signals, it was at the expense 
of the ground wave serving listeners 
within 100km or so. 

The depleted ground wave, plus lim¬ 
ited transmitter power and none-too- 
sensitive receivers made it essential for 
country listeners to provide a large out¬ 
door aerial and an effective earth re¬ 
turn, to capture a sufficient level of sig¬ 
nal. 

In our case, it meant scouring the 



Over the years, the family Colmovox 
was refitted with various replacement 
audio transformers, usually because 
of burnt out primaries. Typical was 
this popular Australian-made 
EMMCO. 

nearby bush for a couple of tall sap¬ 
lings, felling and stripping them and 
dragging them home, to be erected in 
the open near the house. Passers-by, at 
the time, didn't need to be told that we 
had ordered a wireless from ‘the big 
smoke’ (Sydney). 

Without getting too involved in the 
detail, accepted wisdom was that aerials 
had to be at least 60ft (20m) long and 
supported between porcelain ‘egg’ or 
pyrex glass insulators, at least 25ft (8m) 
above the ground. An insulated 
stranded steel and copper lead-in ran 
from the near end of the aerial, through 
a small porcelain tube set in the wall, to 
an aerial switch and thence to the re¬ 
ceiver. 

In the absence of a reticulated water 
supply, an impatient enthusiast might 
simply clamp the earth wire to an odd 
length of galvanised water pipe driven 
into (hopefully) moist soil. 

In our case, if I remember rightly, the 
wire was rivetted and soldered to an 
offcut of galvanised roofing iron which 
was then buried deeply in a handy gar¬ 
den plot. In dry weather, it became 
something of a ritual to keep it moist 
with waste water. 

Lightning arrester 

On an indoor window frame near 
where the aerial entered the listening 
room, my father mounted a knife 
switch-cum-lightning arrester. With the 
switch in the up position, the aerial was 
connected to the set. In the down posi¬ 
tion, it was isolated from the set and 
connected directly to the earth wire - 
the preferred position when the set was 
not actually in use. 
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But the switch assembly also included 
two small brass tabs, with serrated 
edges which almost bridged the gap be¬ 
tween the aerial and earth connections. 
The idea was that any electrical pulse or 
charge that might appear on the aerial 
would jump the sub-millimetre spark 
gap to earth, instead of damaging the 
set, or causing a flash-over in the house, 
or initiating a possible lightning strike. 

Looking back, it might seem that we 
were rather hung up about lightning in 
those days - but not without reason. 
Over the years no less than three large 
gum trees were struck by lightning, 
within 100 metres of the family home, 
and blown to pieces by having their in¬ 
ternal moisture flashed suddenly into 
steam. 

Three huge explosions like that breed 
a certain respect for the elements, as 
did the experience of opening the knife 
switch and watching an almost constant 
electrical discharge across the arrester 
points. 

Perhaps it was because, in an area de¬ 
void (at the time) of any overhead 
phone or power wiring, tall trees and 
lofty aerials in cleared areas were that 
much more exposed to natural electro¬ 
static charges. 

And, if you need to be further con¬ 
vinced, let me quote from page 9 of 
Wireless Weekly for March 9, 1923: 

COMPULSORY IN USA 

Lightning arresters are now a neces¬ 
sity of radio equipment and have been 
made the subject of a special ruling by 
the National Board of Underwriters. 
Each installation must be provided with 
an arrester that will operate at a poten¬ 
tial of 500 volts or less. 

Even today, lightning is still lightning, 
as I was reminded recently when, from 
my back porch, I saw and heard a direct 
strike on the studio tower of ATN-7 in 
Sydney, a few streets away. It's just 
that, buried in a jungle of overhead wir¬ 
ing, with powerful local signals, sensi¬ 
tive receivers and indoor antennas, we 
are much less aware of it. 

Static, fading & DX’ 

But if local thunderstorms were an 
occasional hazard, lightning activity at 
much greater distances was a constant 
bugbear to country listeners in the mid 
'20s. Reliant on relatively weak signals 
and notoriously inselective receivers, 
even distant lightning could produce an¬ 
noying bursts of static. 

With magazines like Wireless Weekly 
carrying both local and interstate pro¬ 
grams, my parents would search each 
issue for what, to them, were the high- 




lights. Hopefully, they would be from 
Sydney but, inevitably there would be 
desirable sessions that they might man¬ 
age to receive from Brisbane, Mel¬ 
bourne or Adelaide. 

Unlike today, listening had to be 
strictly rationed to conserve the B-bat- 
teries and to avoid flattening the fila¬ 
ment accumulator too often. 

Quite early in the life of the Colmo- 
vox, I learned the art of tuning wanted 
stations with the filament rheostats 
turned well back. Anybody could get 
loud signals with the valves full on; it 
took an expert to get results with the 
filaments almost off! 

But many were the occasions when 
planning and miserly operation alike 
were nullified by storm activity some¬ 
where in eastern Australia; or by even 
more pervasive atmospheric effects that 
caused night-time signals to fade and 
distort, due to interference between 
ground and sky waves. 

Frustrating as they were, such experi¬ 
ences were balanced by other occasions 
when programs would be heard from to¬ 
tally unexpected sources. It wasn't long 
before a carefully prepared log card ap¬ 
peared on top of the Colmovox, record¬ 
ing the knob settings for what had been 
received at some time or other, and 
therefore might be heard again under 
favourable conditions. 

As the number of sets in the town 
gradually multiplied, the content of 
those log cards became something to 
boast about - certainly for the fathers, 
but often for the kids as well. A set that 
could regularly receive 7ZL Hobart was 
obviously better than one that couldn't! 

Even station personnel were quite 
flattered to receive reports of long dis¬ 
tance (DX) reception. Did it not indi¬ 
cate the extent of their coverage? 



Another popular EMMCO product - a 
tuning condenser and dial, available 
either ‘plain’ or fitted as shown with a 
concentric knob and provision for 
vernier tuning. 



Improvements 

Not surprisingly, all this had the ef¬ 
fect of adding an enthusiasm for wire¬ 
less to my father's many other interests 
- an enthusiasm that must have rubbed 
off on myself. 

Deciding quite early that he had no 
use for the long-wave coverage, my fa¬ 
ther stripped down the redundant long¬ 
wave honeycomb coils and removed half 
the plates from the lOOOpF tuning ca¬ 
pacitors to bring them down to around 
500pF - more suitable for the medium- 
wave band. 

Valves that failed or were suspect 
were gradually replaced by others that 
were reputed to be better, or that 
seemed like a bargain too good to be 
missed. 

The original, rather unpretentious 
horn loudspeaker was replaced by the 
latest goose-neck Amplion - which I 
still have, and which still works in a 
fashion. 

Annoyed by an interstage audio trans¬ 
former that suffered an untimely open- 
circuit primary winding, he carefully re¬ 
moved the secondary winding, exposed 
and repaired the break in the primary, 
rewound the whole thing (by hand) and 
restored it to normal operation. That's 
a feat at which I never cease to marvel, 
and which I have never aspired to emu¬ 
late! 

When the great depression hit the 
town, money ran out and there simply 
wasn't enough to buy new B-batteries. 
Determined not to be deprived of his 
beloved Colmovox, my father collected 
several dozen medicine bottles, an 
equivalent number of discarded dry 
cells, a fistfull of scrap sheet zinc and 
the wherewithal to make a sal-am¬ 
moniac solution. 

The medicine bottles were duly be¬ 
headed with a hot wire and cold water, 
and installed in a home-made wooden 
crate. A carbon rod and de-polariser 
bag from a dry cell was inserted in each 
to serve as the positive electrode, along 
with a strip of zinc for the negative 
pole. 

When the cells had all been suitably 


connected in series, he poured in the 
sal-ammoniac. The homemade B-bat- 
tery worked like a charm, but it did 
smell a bit and it did grow an impres¬ 
sive crop of slimy green verdigris - 
which soon began to threaten the linole¬ 
um. I was not party to the reason for 
the subsequent disappearance of the 
home-made B-battery, but I gather that 
it was the subject of a marital edict of 
the ‘that or me’ kind. 

The depression was also responsible 
for many of the sets in the area becom¬ 
ing temporarily illegal, when there was 
no longer any money to pay the obliga¬ 
tory licence fee. If the Colmovox 
seemed strangely muted around 1930, it 
was more likely to have been the result 
of discretion rather than any technical 
problem. 

End of the line 

But the days of the faithful four-valve 
Colmovox really were numbered when, 
shortly afterwards, my family moved to 
the city. Designed for the bush, the set 
didn't like being so close to so many 
stations. It couldn't reasonably be 
adapted to work from the power mains, 
and the once-prized goose neck Am¬ 
plion speaker seemed as out of place as 
Dad Rudd in parliament house. 

So the faithful old set was pensioned 
off, too old to be worth keeping but too 
young to be a relic of the past. Pretty 
soon, I had pinched some of the bits to 
build a crystal set, and the bakelite 
panel for another constructional project 
that seemed more important at the 
time. I kept the Amplion loudspeaker 
for sentimental reasons but the valves, 
sockets and audio transformers ended 
up, along with other unwanted bits, in a 
private museum in the Blue Mountains. 

That left the polished maple box with 
base and lift-up lid. My father fitted it 
with a 3-ply panel and used it for fishing 
tackle. When he passed on, some years 
ago, it ended up as an oddment box in 
my brother's workshop. 

If you were wondering, that's how I 
was able to quote its exact dimensions! © 
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The Serviceman 



Assorted faults explained, 
plus a few laughs... 

This month we will have a break from the usual workshop 
troubles. Instead, I'd like to acknowledge some reader feed¬ 
back, commenting on stories I've related here in recent 
months. I thought we'd also have a giggle, with some light¬ 
hearted thoughts from our regular contributor, J.L. of Hobart. 


The letters, and the replies, point out 
the diversity of understanding among 
people who work in electronics. Some 
of us just write about the subject. 
Others work at the domestic level, 
while others toil at the professional 
level. Each of us can contribute to the 
other's knowledge, and each can help 
others to resolve their day to day prob¬ 
lems. 

From time to time these Serviceman 
stories throw up a quandary - just what 
did cause a certain set of symptoms? 
Often, even though the fault is found 
and the repair completed, we are not 
able to explain why the set behaved in 
the way it did. 

This is never more apparent than in 
the pursuit of intermittent faults. It's 
not often that we are lucky enough to 
find an intermittent component in its 
broken-down state. More often than 
not, the culprit restores itself to normal 
as soon as the power is switched off and 
we are left to deduce its likely effect, 
based on our knowledge of circuit 
operation. 

Unfortunately, some elaborate circuit 
designs are so complicated that logic 
breaks down and we are left with noth¬ 
ing but imagination to help us find the 
component responsible. And imagina¬ 
tion is not much help if the circuit is so 
devious as to obscure the function of 
the various parts. 

In several recent Serviceman stories I 
have been compelled to confess “I don't 
know how or why!”. I have simply 
stated the symptoms as I found them, 
and how I went about finding the ulti¬ 
mate cause of the trouble. 

One of these stories was published in 
the May '88 edition. It concerned a 
Philips K9 that killed the tripler, the 
line output transistor and the line out¬ 
put transformer. Even after all this had 


been corrected, the power supply was 
still hiccupping. 

I persevered for some days, trying to 
find out what was wrong with the sup¬ 
ply, then one day it came good by itself 
and has caused no trouble since. 

I expressed great puzzlement over this 
job, and to this day I still do not know 
for sure what the trouble was. 

Nevertheless, there are other people 
who are a bit brighter than I am, and 
one of them has written in with a possi¬ 
ble explanation. The set has never come 
back, so I can't confirm his suggestion. 
But it's worth remembering for any fu¬ 
ture occurrence of Philips hiccupping. 

The explanation comes from Mr Ian 
Wilson, of Bateau Bay, NSW. In his 
own words, he writes: 

A possible cause of the problem 
would be an intermittent capacitor 
C179A. If this cap goes open, the 155V 
rail will go low, because of the inductive 
input to the filter, via S183. 

The supply may have been readjusted 
to 155V by a previous technician. How¬ 
ever, this results in a longer duty cycle 
for the chopper, and may be interpreted 
by the control module as an over-cur¬ 
rent situation, causing hiccupping. 

If, after readjustment, the cap came 
good, the HT would rise - causing the 
crow-bar to operate. (You did mention 
the voltage into the dummy load was 
180V) This also causes hiccupping. 

Whilst I have not encountered quite 
the same symptoms as you describe, a 
look at the secondary side of the supply 
may be worthwhile if the set ‘bounces’. 

Finally, a tip. I find a useful check is 
to monitor with a CRO the gate of the 
BT100 crowbar protector, when unfath¬ 
omable faults occur. If it rises above 
zero volts, you have an overvoltage 
condition. Regards, I. W. 


If my arthritic knees were not so stiff, 
I'd go down on them to Mr Wilson. He 
has presented a near perfect explanation 
for the symptoms I found with that 
Philips. As I said earlier, the set hasn't 
bounced yet, so I can't prove his point. 
But on sheer logic, I'll bet he's right. 

I'll also take note of his suggestion 
about monitoring the gate of the crow¬ 
bar SCR - a wise move. It may not fin¬ 
ger the exact culprit, but it will at least 
point in the right direction. 

Another story that produced reader 
response was the one about a Rank 
Arena model 2204, which appeared the 
month after the Philips, in June '88. 

This time the response has come from 
Mr Glen Moore, of Loxton, SA. Mr 
Moore is an engineer, usually involved 
with transmitters and transmission lines. 
He says he reads the Serviceman to get 
a glimpse of what goes on at the other 
end of the transmission path. 

Mr Moore's letter is too long to quote 
verbatim, but the gist of it is a blow-by- 
blow explanation of why I got such silly 
results when running the 2204's power 
supply into a dummy load. 

If you remember, I had two power 
regulator boards - a good one and a 
bad one - neither of which would regu¬ 
late into a dummy load. Eventually, I 
repaired the bad board and found that 
both boards worked perfectly in the set, 
but not on dummy load. 

Basically, Mr Moore's explanation 
shows that I had miscalculated the 
dummy ‘load’ and was actually under¬ 
loading the regulator. 

Although this story relates to a Rank 
Arena, the circuit design is also used in 
a number of other brands; AWA and 
Sanyo are two that come immediately to 
mind. The problems I had with this 
Rank would be just the same with other 
similar sets. 

The significant thing about all of these 
‘regulators’ is that only part of the sup¬ 
ply is controlled. The positive supply 
from the bridge rectifier flows via R691, 
a 40 ohm 20 watt resistor, and also via 
TR691, the regulator transistor. 

The design philosophy is, presumably, 
that the transistor/heatsink assembly can 
be smaller and cheaper if it does not 
have to handle the full HT current. 

When you come to think of it, this is 
not unreasonable because a significant 
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part of the load current is steady state 
and does not need to be dynamically 
regulated. It's only the widely varying 
current of the line, vertical and audio 
output stages that makes a regulator 
necessary in the first place. 

Thus, the feed resistor R691 can take 
care of the base load, and the transistor 
need then only iron out the fluctuations 
over this level. So, where did I go 
wrong? 

Mr Moore suggests that I miscalcu¬ 
lated the value of the lamp used in the 
dummy load, then complicated the mat¬ 
ter by reducing the value instead of in¬ 
creasing it. He's quite right, of course, 
but then I hadn't appreciated the sig¬ 
nificance of the two-path supply. 

His explanation gives the problem the 
full mathematical treatment, which I 
will have to abstract for this paper. 

Imagine a rectifier bridge output of 
160 volts. The required HT is 110 volts. 
Therefore R691 will have to drop 50 
volts and this can only occur at a cur¬ 


rent of 1.2 amps. As Ohm's law states, 
I = E/R so that if E = 50 volts and R 
= 40 ohms, then / cannot be anything 
other than 1.2 amps. 

At this level of current, TR691 cannot 
afford to contribute anything at all, 
otherwise the output will be more than 
110 volts. Imagine that the transistor 
contributes 100mA to the load current. 
Now only 1.1 amps will flow through 
R691, and the voltage drop would be 
only 44 volts, giving an output of 116 
volts instead of the required 110. 

This 1.2 amps is the ‘steady state’ cur¬ 
rent and R691 will never carry more 
than this. As more current is required 
by the set, the extra flow is via TR691, 
which contributes enough current to 
keep the drop across R691 to 50 volts. 
If R691 carries less than the 1.2 amps, 
then TR691 is turned off and the output 
voltage must rise. 

My mistake was to miscalculate the 
load presented by the lamp. Mr Moore 
points out that the lamp's consumption 


of (say) 100 watts is only accurate at 
240 volts. It would consume consider¬ 
ably less than this with only 160 volts 
across it. 

The nett result is that I was not draw¬ 
ing enough current from the supply to 
fully load the resistor, let alone turn on 
the transistor. The supply simply can't 
regulate until the current is large 
enough to drop 50 volts across R691. 

It wasn't the different kind of load 
that upset the regulator, but simply the 
lack of enough load. 

This argument does not apply to any 
supply where the whole load current 
passes through the regulator transistor. 
And don't get caught by those supplies 
using a parallel ‘start-up’ resistor. This 
is invariably a fairly high resistance, and 
only about 1 watt capacity. 

Now that the theory of the Rank sup¬ 
ply has been pointed out to me, as well 
as the mistakes I made in dealing with 
it, I can only hang my head in shame. 
But in the service workshop, as distinct 
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Serviceman 


from Mr Moore's professional laborato¬ 
ry, one is under great pressure to ‘keep 
the peasants happy’ - the peasants 
being the customers who often stand 
around waiting for one to complete 
their job. 

Under that kind of pressure, it's very 
easy to lose your grip on reality and to 
forget simple lessons learned years ago 
at college. The scope of Mr Ohm's law 
is never forgotten, but the exact mathe¬ 
matical values can be overlooked in the 
heat of the moment. 

There simply isn't time to sit down 
with the manual and a calculator, to 
work out what would happen if...? We 
have to devise ways to find out quickly 
what is going on, and why. Unfortu¬ 
nately, unless we are thoroughly famil¬ 
iar with the theory of any particular cir¬ 
cuit, we can get trapped. As I was with 
this Rank. 

Now, thanks to Glen Moore, I'm 
more aware of this type of power regu¬ 
lator, and I won't get caught again. 

Having written the above story, and 
finding myself in a philosophical mood 
over a glass of lunch, I got to thinking 
about just how little I really know about 
the theory behind some of the equip¬ 
ment I service. 

Sure I know Ohms law, and a bit of 
AC theory. But the vast sum of my 
knowledge is built on the day to day ex¬ 
perience of working on common faults 
in well known circuits. 

When I am faced with an unusual 
fault or a strange circuit, and I'm thrust 
back onto theory, the through-put in my 
workshop drops off dramatically. 

A couple of jobs like that and my 
workshop could be dead for a week. A 
dead workshop pays no wages and then 
all I can do is to pray for a run of easy 
ones next week. 

Contributions from folk like Ian Wil¬ 
son and Glen Moore can make life a 
whole lot easier. Thanks fellas! 

Now, after that somewhat heavy 
going, let's have something in lighter 
vein. 

J.L., of Hobart, is apparently a fairly 
typical kind of serviceman, just manag¬ 
ing to scratch a living from the idiosync- 
racies of his customers. He tells me that 
most of the ideas for the following notes 
come to him while he waits at traffic 
lights, en route from one job to an¬ 
other! 

Whatever their origin, they show a 
different view of the life of the self-em¬ 
ployed serviceman. 
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He has grouped the stories as a kind 
of ‘wish list’, each dealing with a famil¬ 
iar kind of hassle: 

“I wish...” 


1. I wish that customers wouldn't live in 
spectacular cliff-top houses. 

In fact, the one that inspired these 
musings was more cliff-face than cliff- 
top. 

I had been called in to do an antenna 
installation, in a suburb noted for its dif¬ 
ficult terrain. The owner wanted a new 
antenna, plus four outlets spread over 
the length and breadth of the house. 

When I eventually found the house 
among the (very) tall gum trees, I won¬ 
dered about the signal strength, but felt 
that there should be no difficulty about 
the installation. It appeared to be a long, 
low, rambling house, set on or close to 
the edge of the cliff. 

I pulled into the carport - and then 
slammed on the brakes, in near panic. 
The carport ended at a sheer drop of 
fifty feet or more to a narrow ledge, with 
a further drop of over a hundred feet to 
the sea. 

What's more, the house appeared to 
have slid over the cliff as well. Although 
the front door was at street level, the 
back door was three floors down, with 
steps leading to the clothes line on the 
aforementioned ledge. 

Needless to say, the view was magnifi¬ 
cent and I could have admired it all the 
more if I had not been there to do a job. 

In the event, the job was not all that 
difficult, since I was able to work from 
narrow sundecks at each floor level. 
Still, it was rather unnerving to work 
from a step ladder propped against a 
wall, a hundred and fifty feet above the 
waves crashing on the rocks below. 

Incidentally, the signal strength at this 
site was too weak to provide good pic¬ 
tures at all four outlets. I was able to 
overcome the problem with the aid of a 
small antenna booster supplied by the 
HPM company. 

The booster, catalog number 
406IB28ITV, can add 28dBuV to the an¬ 
tenna signal, enough to split four ways 
in all but the very worst signal condi¬ 
tions. The booster is a domestic version 
of a Distribution Amplifier as used in 
large MATV systems. 

2. I wish that customers wouldn't come 
round after tea. 

I've just missed the end of an enthrall¬ 
ing murder mystery, because a customer 
called in at 8.45pm to collect his telly. 


This is one of the penalties the local 
serviceman pays for the economies of 
working from home. Customers think 
that because the workshop is just ‘out the 
back’, one is prepared to open it up at 
any time of the day or night. 

Unfortunately, when they come in 
waving a fistful of dollars, it's very hard 
to say “Too late! Come back tomor¬ 
row. ” 

3. I wish that architects would properly 
advise their clients. 

It seems to me that architects are only 
interested in drawing the plans up for 
whatever the client asks for. They never 
think to suggest items that the client 
might have forgotten. 

For instance, I've just been drilling 
holes in a year old, $250,000 mansion, 
because the owner forgot to specify the 
TV outlets he wanted, and the architect 
didn't think to ask him. 

This happens to me time after time. 
The customer wants a TV outlet, with 
the cable buried in the wall. But he 
never asks before the plasterers have fin¬ 
ished their work and are long gone. 

I once worked on a $150,000 house in 
which (1) there was no lighting in the 
kitchen, because the electrician only put 
in what was on the plans; (2) there was 
no provision for telephones and Telecom 
had to tear up part of the concrete slab 
floor; and of course (3) there was no 
provision for TV cabling, so I had to 
run the cables around the outside of the 
house and drill holes in the feature 
brickwork. 

There might be some up-to-date and 
thoughtful architects, but they don't 
work anywhere near my patch. 

4. I wish that possums wouldn't do their 
business on my televisions. 

That one might sound ridiculous to 
you city-bound servicemen, but here in 
Tasmania it's not an unusual wish. 

Although I live only 5 miles (or is that 
8km?) from the centre of Hobart, I am 
still on the edge of the bush and every 
night I have a parade of possums along 
the fence by my carport. 

I sometimes have an overflow of work 
from the workshop and it is stored along 
the fence, under the carport, just where 
the possums park their tails while waiting 
for my neighbour to feed them. 

I wish I had a bigger workshop, so 
that it could store more TV's, and I wish 
my neighbour wouldn't feed the possums 
and I wish the possums wouldn't drop 
their gruff nuts on my televisions! 

5. Still on the subject of animals, I wish 
that people wouldn't keep uncommon 
pets. 


I had just driven half a mile into dense 
bushland behind a popular surfing 
beach. I'd had a call to attend to an ail¬ 
ing Kriesler. 

I was on my knees behind the TV 
when I heard a snuffling noise behind 
me, and the pitter-patter of clawed feet 
on the lino. I didn't pay much attention, 
thinking it was just the family pet coming 
in to see what I was up to. 

I soon wished I had paid more atten¬ 
tion, because I was savagely butted in 
the backside and pitched forward into 
the telly. When I looked around, I found 
myself staring into the soft brown eyes of 
the biggest wombat I've ever seen. 

The creature has apparently been hand 
raised, but lives wild in the nearby bush- 
land. He comes in periodically for a 
handout, and always to see what any 
strangers are up to. 

I can contend with dogs and cats and 
little children, but I've never before been 
called on to work under the supervision 
of a 50lb wombat! 


6 . I wish I could predict what my wages 
would be next week! 

The Arbitration Commission spends 
all its time determining what the wage- 
slaves will get each week, but it has no 
interest in us poor domestic equipment 
servicemen. 

In my time, I have been called in to 
help solve problems for union leaders, 
police chiefs, judges, managing directors, 
and even, on one occasion, someone 
from the Consumer Protection Council! 

I am entirely on my own as to what I 
will charge my customers. The Trade 
Practices laws even bar me from consult¬ 
ing with my colleagues about what we 
consider to be a fair charge. If I charge 
too much I get no business and go 
broke, and if I charge too little I make 
no profit and still go broke. 

Even if I charge a perfectly fair and 
equitable fee for my services, my income 
still depends on how many customers 
come through the door each week. 

As I said before, I wish I knew what 
next week's wages are going to be! 

7. I wish that 1 had a less dangerous 
personality! 

One day I called in to have a yarn 
with one of my friends in his workshop. 
He had just finished fitting a new idler 
assembly into a JVC video recorder. It 
seems that even as I walked in the door, 
the new idler started to squeal just like 
the old one had been doing. And no 
amount of adjustment could make it 
work properly. Of course, I got the 
blame. 


An hour later, I drove in to my local 
service station, to book my van in for 
some small repairs. I waited while my 
mechanic friend completed the fitting of 
a new water pump to the car he was 
working on. Then he started the motor, 
to be greeted with a most horrible 
squealing rattle. It seems that the new 
pump had a faulty seal. Of course, I got 
the blame. 

Later, I went along to the bank to 
make a deposit. (Yes, I do sometimes 
deposit - it's not always taking it out!) I 
joined the queue and waited to be at¬ 
tended to. Nothing happened for some 
time, and eventually the manager came 
over to me and told me that their com¬ 
puter had just ‘karked it’. 

“You and your so-and-so electronics!" 
he complained. “This never happened in 
the pen-and-ink days.” He was right, of 
course, but again I got the blame! 

Now my friends have asked me to stay 
away from their places of business. In¬ 
stead, they are preparing a Hit-List, of 
people they would like me to visit! 

Of course sometimes - not often, but 
occasionally - a wish is answered... 

I've been wishing for weeks that I 
could clear out my workshop, but it's 
still just as cluttered as it ever was. 

The trouble is, I can't bring myself to 
throw anything away. Even if I can't see 
an immediate use for it, I know of (or 
hope I know of) someone who can make 
use of it. 

Like six pairs of broken headphones. I 
don't know anybody with twelve ears, 
but someday I'll meet him and we'll 
both be glad I didn't throw out those old 
'phones. 

And old TV valves. I've still got every 
valve from every TV I ever junked - 
hundreds of them. I don't know why I 
keep them - I'm most unlikely to ever 
see another valve TV. But I just can't 
bring myself to throw them away. They 
must be useful for something. 

The trouble is that I grew up in the 
wake of the Great Depression, and I was 
taught from infancy to use and reuse and 
re-reuse everything until it disappeared 
as dust or smoke. 

Our clothes were patched and re¬ 
patched until they lost all trace of their 
original identity. Our radio sets were re¬ 
paired again and again, even after the 
cabinet had fallen apart and been used 
for firewood. I know of a good many 
radios which lived for half their lives in 
cardboard cartons, which had replaced 
the original wooden cabinets. 

Nowadays, in the present throw-away 
society, I am just not fitted to tossing out 


TV's that only need a new switch, or 
radios that have only lost a tuning knob. 
Even bits of wire can be used again, if I 
can ever find something to use them on. 

But I've now had a reprieve. My wish 
has been answered. I can get rid of my 
junk without throwing it away! 

There's a charity just out of town 
called ‘Not Junk’. They collect and store 
all kinds of domestic and industrial cast¬ 
offs, then sell them cheaply to the clever 
people for all manner of handcrafts. 

Bits of wood, scrag ends of fabric, 
half used cans of paint, empty plastic 
drink bottles - anything at all. They were 
all over me with gratitude when I took in 
100 rolls of old, wornout quarter-inch 
recording tape. There are clever folk 
who can knit old tape into the most at¬ 
tractive mats and decorative wall hang¬ 
ings! 

They can't think of what to do with 
my hundreds of old valves, but they'll 
take them anyway. One day someone 
will come in with a problem that can 
only be solved by the application of a 
hundred or so old TV valves. 

Thanks, J.L., I for one certainly 
found your comments struck the prover¬ 
bial chord. It sounds as if your work¬ 
shop is much the same as mine, with all 
sorts of things tucked away in case 
they're ever needed. And I don't know 
if I'm pleased or not, that there isn't a 
branch of the ‘Not Junk’ organisation 
near me! 

I'm sure that Mrs Serviceman would 
like me to clear out a lot of my junk - 
she's always complaining about it. But 
when you've had some of those things 
as long as I have, you get a bit attached 
to them. Funny about that... 0 

Fault of the Month 

Sony KV-1612AS 

SYMPTOM: Won't start up. Remote 
control can turn on the stand-by 
light, but there are no other func¬ 
tions accessible either from the hand¬ 
set or front panel controls. 

CURE: R603 (47k ohms, 1 watt non 
flammable) open circuit. This resistor 
supplies Vcc to the pulse-width 
modulator and error amplifier in the 
power supply. Without it, the chop¬ 
per could never get started. 

This information is supplied by cour¬ 
tesy of the Tasmanian branch of The 
Electronic Technicians' Institute of 
Australia. Contributions should be 
sent to J. Lawler, 16 Adina Street, 
Geilston Bay, Tasmania 7015. 
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Silicon Valley 
NEWSLETTER. 



National Semi to build 
military chip fab 

National Semiconductor announced it 
has received $US85 million contract 
from the Pentagon to build and operate 
a completely new high-performance 
semiconductor plant, in an effort by the 
Defense Department to secure the sup¬ 
ply of critical components in times of 
tight supply. 

Most details of the contract, even the 
location of the facility or the types of 
chips the Pentagon intends to build 
there, remain secret. But industry ob¬ 
servers said it is unlikely the plant will 
produce DRAM or SRAM memory 
chips, as it easily costs some $US200 
million these days to set up a state-of- 
the-art memory production facility. 

Instead of memory chips, the plant is 
expected to produce small quantities of 
highly sophisiticated circuits used in 
some of the most advanced military 
weapon systems, communications sys¬ 
tems, and specialised computers. 

Under the terms of the 45-month con¬ 
tract, National is expected to build the 
new facility and train government per¬ 
sonnel to operate it. 

No Mac laptop 
until late ’89 

There will be a Macintosh laptop sys¬ 
tem in 1989. But according to Apple 
president John Sculley, the system is 
not likely to see the light of day until 
late in the year, as technical difficulties 
with the systems’ screen technology 
have delayed the development of the 
product. 

Sculley made the statement to put a 
wild flurry of rumours and reports 
about the system to rest. “We wish we 
had a laptop now,” Sculley admitted in 
a speech at a Technology Partners Con¬ 
ference in San Francisco. 

Sculley then confirmed that the devel¬ 
opment of the system, which had been 
expected for launch next month, has 
been plagued by delays, most of them 
related to the screen technology. “The 
screen technology we have to use is dif¬ 
ferent from what we’re used to.” 

Because of the graphics-orientation of 


the Mac, traditional LCD displays are 
not feasible. Instead, Apple is report¬ 
edly working with new ‘active matrix’ 
display technology. Currently, those dis¬ 
plays are available in small numbers 
from a handful of suppliers, most of 
them in Japan. At today’s high prices, 
the displays would make a Mac laptop 
far too expensive and Apple may have 
to wait until prices come down as vol¬ 
ume production capabilities improve. 

Kodak announces 
4-million pixel 
CCD chip 

The development of cameras which 
take electronically-generated photo¬ 
graphs took a quantum leap forward as 
Eastman Kodak in Rochester (New 
York) announced the development of a 
new charge-coupled device chip featur¬ 
ing vastly more pixels than has been 
achieved to date. 

Kodak said its chip contains 4 million 
pixels, more than twice as many as 
available in any of today’s state-of-the- 
art CCD chips. 

The clarity of any digitally-recorded 
photograph is directly related to the 
pixel density. To date, no all-digital 
cameras have been made available to 
consumers as no company has been able 
to develop a sensor with enough picture 
elements to produce photographs with 
acceptable clarity. 

With 4 million pixels, a camera de¬ 
veloped around the Kodak chip would 
be able to produce pictures that will be 
comparable to those produced with 
110 mm film. 

H-P breaks 
$10 billion barrier 

Living up to earlier promises of a 
strong fourth-quarter performance, 
Hewlett-Packard announced its earnings 
shot up sharply with a surge in new or¬ 
ders and sales. And on the celebration 
of its 50th birthday, the company’s sales 
broke through the $US10 billion mark. 

The Palo Alto computer and electron¬ 
ics firm said profits during the fourth 
quarter of 1988 totalled $243 million, up 
11 % over a year ago, as sales increased 


19% to $2.7 billion. For the entire year, 
H-P earned $816 million, a 27% im¬ 
provement over 1987, while sales rose 
to a record $10.9 billion. 

“Reaching $10 billion in orders is a 
major milestone for our company and a 
momentous achievement for our peo¬ 
ple,” said a jubilant H-P president John 
Young. “Not only was our business 
strong in the fourth quarter, but it was 
based on a broad mix of products.” 

In particular, H-P’s international sales 
contributed to the successful period. 
“Order growth was robust across the 
globe, particularly in the Asian-Pacific 
region, and in Europe. 

Cal Micro - AMI deal 
appears dead 

When California Micro Devices in 
Milpitas announced last August that it 
had agreed to acquire the American Mi¬ 
crosystems operations from Gould, 
many analysts frowned, as the tiny firm' 
was trying to swallow an operation four 
times its own size. 

Now, the deal may be dead, as Cal 
Micro has failed to put a financing 
package together to consummate the 
$US70 million deal. 

Cal Micro blames the failure of the 
acquisition attempt on its former bank¬ 
ing firm, Van Kampen Merritt, a sub¬ 
sidiary of Xerox. Officals at Gould or 
Van Kampen were not available for 
comment. 

Dick Tracy’ wrist 
radio becomes reality 

In the futuristic cartoon strip ‘Dick 
Tracy’, the popular detective remains in 
contact with his office by way of a two- 
way radio wristwatch. A few weeks ago 
Dick Tracy technology became reality 
as AT&E of San Francisco introduced 
its long-awaited wristwatch-based paging 
system, which allows users to receive 
short messages that are displayed on the 
watch’s small LCD display. 

The so-called ‘receptor’ is built 
around a microprocessor built by Brit¬ 
ain’s Plessey company, and will retail 
for $US200. The device will be manu¬ 
factured by Japan’s Hattori Seiko. 
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A small company in Los Gatos called Caere has developed Omnipage, a 
revolutionary character-recognition program that runs on either a Macintosh 
or IBM-compatible computer. Omnipage works in conjunction with a normal 
graphics scanner, and can identify columns of text, paragraphs and individual 
letters on a printed page. The IBM version needs a special expansion card. 


The receptor permits reception of 
four short messages, sent by anyone 
from any telephone. The messages are 
then transmitted on an SCA subcarrier 
of an FM radio signal. Messages include 
such things as ‘Call the Office’ (or 
home), and display the number to be 
called. It can also indicate whether the 
message is urgent. 

AT&E, a company that provides pag¬ 
ing services throughout the US, said it 
had made arrangements with 36 FM 
radio stations throughout the country to 
use an SCA subcarrier for the transmis¬ 
sion of messages. 

National-Fairchild 
merger looking better 

When National Semiconductor an¬ 
nounced it would buy Fairchild Semi¬ 
conductor, customers weren’t the only 
ones nervous about the buyout. Em¬ 
ployees of both firms - particularly 
those who had a counterpart at the 
other company performing the same job 
- understandably felt threatened. And 
investors doubted whether National 
could turn a profit from money-losing 
Fairchild, especially if customers aban¬ 
doned National during the confusion. 

At $US122 million, the verdict was 
unanimous that National got a bargain 
for the $500 million-a-year Fairchild. 
But the jury was still out on how well 
National could capitalise on the pur¬ 


chase from Schlumberger, the New 
York oil-field services firm. 

A year after the deal, National isn’t 
without its problems: Sales and profits 
are sagging in the face of a slumping 
personal computer market - National 
says it will report “significant” operat¬ 
ing losses for the last quarter - and its 
computer systems division continues its 
year-long struggle. 

Bui most observers agree the com¬ 
pany has cleared the hurdles of the 
Fairchild buyout and has emerged 
stronger as a result. Fairchild’s products 
broadened National’s line of chips, and 
that should soften the blow of the next 
industry downturn. For example, Na¬ 
tional now sells more chips to the mili¬ 
tary - in fact, it’s the Pentagon’s largest 
chip supplier - than it used to. 

“Every one of our six product divi¬ 
sions has benefited in some way by the 
merger,” says Ray Farnham, VP of ad¬ 
vanced digital and military/aerospace 
products. 

Fairchild also looks brighter than it 
did. “Fairchild is doing better than it 
was when it was controlled by Schlum¬ 
berger,” said Drew Peck, an industry 
analyst at Donaldson, Lufkin & Jenrette 
Inc. in New York. “Fairchild is profita¬ 
ble now, and that’s a lot more than you 
could say before.” 

In fact, National turned Fairchild 
profitable in less than six months - a 
dramatic turnaround for a company that 
lost $93 million on sales of $488 million 


in 1986. Much of that came by moving 
quickly to combine the two companies’ 
products lines, workforces and equip¬ 
ment and to trim duplicative efforts in 
those areas. 

Seagate lays off 1880 

Fall season has come to Silicon Valley 
and companies are once again starting 
to shed workers like leaves on a tree. 

The biggest blow was delivered by 
Seagate Technology in Scotts Valley. 
Others that have started to cut their 
workforces include Avantek and System 
Industries. 

Seagate Technology is hurting. If that 
wasn’t already clear from the company’s 
most recent financial results, including a 
huge $US52 million loss, it has become 
even more apparent in recent weeks as 
the company shed nearly 2000 of its em¬ 
ployees. 

The workforce cuts started when the 
Scotts Valley company announced it 
would lay off some 800 non-production 
workers at its plants in Singapore. Pro¬ 
duction levels at the facilities there have 
fallen 30% during the past three 
months. “We have tried to get our costs 
in line with the volume decrease 
through natural attrition. But we have 
found that that was not enough. We be¬ 
lieve that this retrenchment will put our 
workforce in balance with on-going re¬ 
quirements,” commented James 
LeBlock, Seagate’s vice president of Fi¬ 
nance and Administration in Singapore. 

More recently the troubled disk drive 
maker handed lay-off notices to another 
1000 workers, this time at the firm’s 
headquarter facilities in Scotts Valley. 
The cuts represent 20% of the compa¬ 
ny’s total US workforce. In addition, 
Seagate also terminated 180 temporary 
workers at a plant in nearby Watson¬ 
ville. 

Expecting possible violent reactions to 
the termination, a number of officers 
from the local police department were 
on hand at the company when the no¬ 
tices were given. No disruptions oc¬ 
curred however. 

Some of the anticipation of possible 
violence was based on the resentment 
among many Seagate workers regarding 
the huge salaries which top managers in 
the company are continuing to draw, 
despite the firm’s continually declining 
financial conditions. In particular se¬ 
curity personnel feared some laid off 
workers might take their frustration out 
on the large assortment of new 
Porsches, Mercedes, and other luxury 
sports cars which can be found parked 
outside Seagate’s headquarters office, gj 
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YOUR 1988 DICK SMITH ELECTRONICS CATALOGUE 

EXPIRES 

NOW! 

10 - 30 % off Many In-Store Specials As 

All Hobbyist and Enthusiast Well! 

Products About The Sale 

We’re tearing pages out of our 1988 catalogue All price reductions are off current prices, 
and reducing everything! It’s THE BIGGEST Store stocks only. Some discontinued lines 
HOBBYIST SALE WE’VE HAD IN YEARS. We may not be available at all stores. Some items 
have to make room for all the new and on ‘88 Catalogue pages may already have sold 

exciting products in our bigger, more out, however hundreds of items not shown are 

colourful, more informative 1989 catalogue. at reduced prices. 









Wire and Cable 



What the buyer thinks... 

“What a fantastic saving! All the most popular cables at great low prices. We’ve got at least 
another 20 lines for our new ‘89 Catalogue and we need the space now.’’ 


A 

Sensational reductions on all 

DICK^SMITH 

wire and cable! Building 
wire, hook up cable, audio, 
coaxial, data cable... 

ELECTRONICS 

everything! 
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Semiconductors 


From the buyer... 

“Why not take advantage of our year round, special bulk purchase offer. You’ll end up saving 
even more than 25% off individual component prices.” 



ELECTRONICS 


Now’s the time to stock up 
on all semiconductors. 25% 
off the lot...even off our 
incredible bulk prices. 





























Plugs and Sockets 


Straight from the horse’s mouth... 

“15% off all current prices on this catalogue page. We must clear all lines so we can expand our 
hobby electronics range. There’s never been a better time for Hams to stop considering and 
start buying!” 



Audio, video. Cannon, DIN, 
RCA, Neutrik...it’s all 
reduced. But get in before 
the new catalogue comes 


LECTRONICS along! 














Soldering Irons 


The buyer’s not happy... 

’’All these soldering irons just have to go! We need the space and we need it now.” 
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Our entire range has been 
reduced. All reductions off 
current prices. Hurry, stock 
won’t last at these prices. 






















Panel Meters and 
Level Meters 


HcR^smith 
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Just the thing for all those 
projects, new test equipment 
etc you’ve set your mind to 
building. 




















News Highlights 


BP solar for 
wilderness couple 

An Australian couple who have just 
completed a year-long experiment in 
wilderness living have claimed the ex¬ 
periment would have failed without 
solar power. 

Mike and Susan Cusack took part in 
the experiment in the remote Kimberley 
region of Western Australia for Dick 
Smith’s Australian Geographic maga¬ 
zine. They lived in the bush without 
additional supplies and without any out¬ 
side support in an attempt to gauge 
human reaction to such isolation. 

The couple used a BP solar power 
module to provide power for radio com¬ 
munications, lighting, a small electronic 
typewriter and video camera used to 
record the experiment. The purpose of 
the wilderness living experiment was to 
determine how a couple who normally 
lived in a city enviroment would cope 
with a year in isolation and a harsh en¬ 
vironment without the conveniences of 
home. 

The Cusacks used a BP solar 45 watt 
solar module coupled to two six volt 
batteries. The solar module kept the 
batteries at full charge throughout the 
twelve month experiment. 

Satellites help fight 
bush fires 

Authorities tackling major bush fires 
and floods will be able to track their 
progress with greater precision, follow¬ 
ing the installation of systems in Alice 
Springs and Canberra that receive and 
process data from two new generation, 
high resolution satellites. 

Accurate digital and photographic 
images of natural disasters will be sent 
on magnetic tape, as film or by micro- 
wave link to emergency services organi¬ 
sations after being captured by the US 
Landsat 5 and French SPOT satellites. 

While emergency service organisations 
will be critically important users over 
short periods, major day-to-day custom¬ 
ers are oil and mineral exploration com¬ 
panies, research organisations, universi¬ 
ties and Federal and State Government 
agencies with an involvement in natural 
resources. 

The new systems have been installed 
on equipment operated by the Federal 
Government’s Australian Centre for 
Remote Sensing (ACRES) which has its 
headquarters in Canberra. 



News Briefs 


• Ron Koenig has been appointed as hardware development engineer for Aus¬ 
tralian Test & Measurements Ron has had extensive experience with the instru¬ 
mentation and development of data communications products, having just com¬ 
pleted a two year stint at Netcomm in the research laboratory. Prior to that he was 
responsible for modem design at Modem Technology. 

• Computer peripherals group, IPL Datron has appointed Mr Robert Macphail 
as the southern region sales manager. He will be responsible for OPL's range of 
printers, monitors, disk drives, memory devices and other electronic products. Be¬ 
fore joining IPL, Robert was national sales manager for Tech Pacific. 

• A comprehensive three day DSP course involving lecture sessions and hands- 
on exercises will be conducted by CIMA Electronics on April 26th to 28th, 1989. 
Further enquiries can be directed to Dianne Hunt on (03) 563 1699. 

• Avisun, an Australian PCB importing company, has established its own design 
bureau. Called Avisun Design Services (ADS), the company is situated at 1-AMP 
Bldg., 19-21 Watt Street, Gosford, 2250. 

• Pending the availability of new premises, Rohde & Schwarz have temporarily 
relocated their Sydney operations to Building 5, 35 Doody Street, Alexandria, 
2015. 

• ACEL Information, supplier of specifically targeted technical information, is 
offering free copies of its new Electronics Yearbook. The aim is to show users the 
quality and usefulness of the book which provides a comprehensive guide to sup¬ 
pliers in the electronics industry. For a free copy, phone (02) 922 6088 or write to 
ACEL Information, PO Box 1040, North Sydney 2059. 

• A new division, called MM Cables has been formed by Metal Manufactures 
The division has been formed out of several cable companies that recently be¬ 
came members of the Metal Manufactures Group, including Cable Makers Austra¬ 
lia (CMA) and Austral Standard Cables (ASC). 
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First air tests for CSIRO remote sensing laser 


Remember our feature story in the 
July 1988 issue, describing pioneering 
work being done by Australia's CSIRO 
in developing an airborne rapidly-tuned 
CO 2 laser for remote mineral sensing? 
Well, the laser had its first series of air¬ 
borne tests during December, in the 
F27 Fokker aircraft VH-CAT operated 
by Dr Ken McCracken's CSIRO Office 
of Space Science and Applications 
(COSSA). 

Project leader Dr Lew Whitbourn de¬ 
scribed the air tests as “Very promising, 
although we still have some fine tuning 
to do before the system's full potential 
will be realised. The equipment all 
worked quite well during the tests, and 
we obtained a lot of data to analyse 
back at the lab.” 

The airborne testing involved a great 
deal of work by Whitbourn and his 
team members Dick Phillips and Greg 
James, as the laser requires a consider¬ 
able amount of power supply, cooling 
and control equipment, as well as the 
data acquisition system. 

Further airborne testing is planned for 
this month. 



Dr Lew Whitbourn making an adjustment to the laser, during its first airborne 
tests. The receiving telescope is at right, with Dick Phillips in the background. 


BAT bores through earth, transmits views 


A new device developed at Los 
Alamos National Laboratory will allow 
geologists and other researchers to fi¬ 
nally ‘see’ what no one has ever seen 
before, deep in the Earth. 

The instrument, called a borehold 
acoustic televiewer, or BAT, is used to 
study features in a high-temperature, 
high-pressure geothermal well more 
than two miles beneath the Earth’s sur¬ 
face. 

The BAT also may be used to further 
oil exploration and oceanographic re¬ 
search, said Bert Dennis, an electrical 
engineer in the Los Alamos Earth and 
Space Sciences Division. Dennis led the 
team of researchers who developed the 


Officials from the Australian Space 
Office and the Chinese Academy of 
Space Technology have signed a five- 
year agreement on space commerce and 
technology. 

The memorandum of understanding, 
signed in Melbourne, includes co-opera¬ 
tion in remote sensing, satellite ground 
support and meteorological and oceano¬ 
graphic satellites. AUSSAT is to use the 
China Great Wall Industry Corpora¬ 
tion’s Long March 2E rocket to launch 
Australia’s two second-generation corn- 


instrument. 

The instrument holds promise because 
it is much more rugged than other 
acoustic televiewers. It can withstand 
temperatures as hot as 600°F, high 
enough to fry the circuitry of the tele¬ 
viewers commonly used in the oil indus¬ 
try. 

“It works by transmitting and receiv¬ 
ing sound waves much like sonar, or 
like the night-flying mammal of the 
same name,” said Dennis, of the BAT. 

Sound waves picked up by the instru¬ 
ment are digitised and relayed by cable 
to the surface, where researchers can 
watch a live television picture of the 
borehole as the BAT moves through it. 


munications satellites. 

Senator Button, the minister for In¬ 
dustry, Technology and Commerce, said 
that the signing was a major event in 
the development of Australia’s space in¬ 
dustry capability. “China is a major 
’space power’ and what they’ve said to 
us in signing the agreement is that they 
acknowledge our expertise. This agree¬ 
ment makes it possible for us to be in¬ 
volved in future satellite design and 
other joint technical and commercial 
ventures with the Chinese.” 


Microwave facility 

As a major step in the development 
and commercialisation of Australia’s mi¬ 
crowave industry, a national facility has 
been opened in Sydney which will pro¬ 
vide expertise, education and local in¬ 
dustry resources in this area of high 
technology. 

The Sydney Microwave Design Re¬ 
sources Centre (SMDRC), established 
by the University of Sydney and the 
University of Technology, Sydney, in 
association with Hewlett-Packard Aus¬ 
tralia Limited, will develop Australian 
expertise and technology in the applica¬ 
tions of microwave science. 

Microwave technology has been iden¬ 
tified as a key area for sustained growth 
in the information industry. Some ave¬ 
nues of research to be undertaken at 
the new centre will include space and 
earth-based communications, solid-state 
electronics devices and digital tech¬ 
niques, Gallium Arsenide integrated cir¬ 
cuits, computer-aided design and manu¬ 
facturing of microwave circuits. 

The new centre, located at Sydney 
University’s Department of Electrical 
Engineering, will provide an Australian 
focus for the development of this indus¬ 
try, and the education provided will also 
help to alleviate the current critical 
shortage of skilled microwave engineers 
and technicians in this country. 


Australia-China space agreement 
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New integrated voice and data LAN at Tindal 


News Highlights 

AWA-university 
joint venture 

The University of Newcastle is to 
work with AW A to develop Newcastle 
as a key Australian centre for advanced- 
design microchips. The creation of the 
AWA Chair of Microelectronics was an¬ 
nounced last December by the vice 
chancellor of the university, Professor 
Keith Morgan, and managing director 
of AWA, Dr Peter Crawford. 

The university will also work closely 
with AWA in developing new designs 
and products in integrated circuits for 
possible manufacture at AWA’s new 
plant in the Sydney suburb of Home- 
bush Bay. The $65 million plant is Aus¬ 
tralia’s most advanced facility for the 
design and manufacture of state-of-the- 
art ASICs - Application Specific Inte¬ 
grated Circuits. 

AWA is providing $25,000 a year for 
three years, initially to upgrade a senior 
lecturer position in the Faculty of Engi¬ 
neering to a professorship, which will be 
known as the AWA Chair of Microelec¬ 
tronics. The university will also have ac¬ 
cess to AWA’s new Homebush Bay fab¬ 
rication plant. 

Quantum effect 
transistor 

Research physicists at Texas Instru¬ 
ments in Dallas have fabricated the 
world’s first quantum effect transistor. 
With critical dimensions 100 times 
smaller and transit speeds more than 
1000 times faster than conventional 
transistors, the device operates on fun¬ 
damentally different principles, known 
as quantum mechanical effects, which 
dominate the behaviour of matter and 
energy at dimensions of 0.02 micron (20 
billionths of a metre) and below. 

Called a ‘bipolar resonant tunneling 
transistor’, it becomes the first device to 
directly contact and control a ‘quantum 
well’ base - an ultra-thin layer of the 
device which allows only electrons with 
certain discrete energies to pass. 

“Although quantum devices are 
strictly a laboratory development at this 
time, future chips incorporating quan¬ 
tum effect transistors might contain 100 
times more functions in the same space 
and consume far less power than today’s 
devices,” notes Dr George Heilmeier, 
senior vice president and chief technical 
officer at TI. “Practical applications are 
about a decade away, but one day we 
might see a laptop supercomputer that 
runs on flashlight batteries.” 


A Local Area Network (LAN) com¬ 
bining integrated digital voice and data 
via circuit and packet facilities is in use 
at a new Royal Australian Air Force 
base in the Northern Territory. 

According to AWA and MM Cables, 
the RAAF’s new Tindal base near 
Katherine is among a handful of instal¬ 
lations in the world to successfully oper¬ 
ate a network of this type. Tindal will 
be home to many of the RAAF’s new 
FA-18 Hornet jet fighters. 

MM Cables supplied optical fibre 
cable for an AWANET, the backbone 
of the base’s air traffic control system. 
Special features of the AWANET in¬ 
clude a redundant path capability 
(RPC) which reduces the possibility of 
total system failure by having two cables 
running between each point in the net¬ 
work. For greater physical protection. 


Optical fibre trials 

Telecom Australia has commenced 
Phase II of its residential optical fibre 
trials in Sydney’s Centennial Park Area. 

Phase II involves multi channel video 
distribution, with participants in the 
trial receiving ABC and SBS transmis¬ 
sions and Telecom produced educa¬ 
tional videos. Provision has also been 
made for a fourth split-screen channel 
to give viewers a ‘run down’ on all pro¬ 
grams available. 

Transmission of these signals via an 
optical fibre network means a clearer 
picture quality and less sound distor¬ 
tion, even in those areas which cur¬ 
rently experience difficulty in picking up 
the ABC and SBS programs because of 
high-rise buildings or electrical interfer¬ 
ence. 

The signals are transmitted from the 
respective television stations to the tele¬ 
vision operating centre in Telecom’s 
City South exchange where signal qual- 


nylon jacketed optical fibre cables were 
laid in steel reinforced conduits and 
buried. “The cables basically run be¬ 
tween two buildings - the control tower 
and the technical equipment room, 
where most of the actual LAN equip¬ 
ment is housed,” said AWA project en¬ 
gineer, Neil Macdonald. 

Tindal’s air traffic control system 
comprises VHF and UHF radio equip¬ 
ment, providing communications be¬ 
tween ground controllers and civil and 
military air traffic in the area. The sys¬ 
tem provides intercoms between air 
traffic controllers at Tindal and civil 
controllers at Darwin. It puts Tindal 
controllers in direct touch with all air¬ 
craft handling, communications and 
radar maintenance operations on the 
base, and integrates with the internal 
telephone system. 


ity is closely monitored. From there the 
signal is transmitted to the East ex¬ 
change and on to the customer’s prem¬ 
ises. One significant advantage of opti¬ 
cal fibre is that no modifications are 
necessary to television sets or aerials. 
The optical fibres are connected to a 
decoder box placed at a convenient 
location and from there normal coaxial 
cable is run to the television set. 

Phase I of the trial involved the provi¬ 
sion of basic telephone to the sixty par¬ 
ticipants in the trial with the current 
program, available to about 10% of the 
participants, scheduled to run for two 
years. The success of the trials will 
bring Australia one step closer to the 
‘intelligent home’, with interactive infor¬ 
mation videos, home video conferenc¬ 
ing, electronic mail and the ability to 
electronically transfer funds for the pay¬ 
ment of electricity, telephone, gas and 
many other accounts. 
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Voice-data network 

Retailing giant Coles Myer has se¬ 
lected Datacraft’s Megacraft 2 megabit 
voice and data system for its private in¬ 
tegrated voice and data network that 
proposes to be the largest of its kind in 
Australia. 

Datacraft won the lucrative tender 
against fierce competition and will begin 
the installation of the network early in 
the new year. The first stage of the 
project is expected to be operational by 
mid-1989, creating a national network 
backbone linking major Coles Myer 
centres. Later stages will progressively 
connect the retailer’s stores to the 
network,including existing international 
operations. 

Coles Myer’s Manager of Communi¬ 
cations Services, Mr Bob Weaver, said 
that Datacraft had demonstrated that 
the Megacraft system could provide the 
networking services required by Coles 
Myer in line with the company’s strate¬ 
gic directions. 

“We believe that Datacraft’s strate¬ 
gies are aligned with our own. With 
Megacraft, they have been able to 
demonstrate a sophisticated operating 
system with the required level of centra¬ 
lised network management,” he said. 
“In addition, Megacraft’s use of ad¬ 
vanced technology sets it apart from its 
competitors.” 

The managing director of Datacraft 
(Aust), Mr Peter Prior, said winning the 
Coles Myer tender was “an important 
success to Datacraft that clearly sup¬ 
ported the company’s decision to pursue 
a strategy based on integrated voice 
plus data technology.” 

Oki in Australia 

Japanese electronics giant Oki Elec¬ 
tric industry has established an office in 
Sydney. The office is the first formal 
representation of the company in Aus¬ 
tralia and was officially opened by Oki’s 
executive vice-president, Mr Chikatomo 
Mitsuyasu. 

Oki is one of the world’s largest elec¬ 
tronics groups with a substantial pres¬ 
ence in the fields of telecommunica¬ 
tions, information processing and gen¬ 
eral electronics devices. In 1987 the 
company achieved nett sales in excess of 
$US3.6 billion. 

Oki products have been marketed in 
Australia over the past 10 years through 
a range of local distributors including 
computer peripherals group IPL- 
Datron, facsimile machines group GEC, 
and mobile telephones group RACAL 
Electronics. Oki expects to achieve sales 
revenues in Australia in excess of $30 
million in 1988-89. © 



GET YOUR TRAINING NOW 
AND BE PREPARED FOR THE FUTURE 


If you’re interested in electronics, a Stotts Home Study 
Course can make it even more interesting. It could lead to an 
exciting career in the fast-growing field of electronics. 

Stotts electronics courses offer plenty of practical work 
and ‘hands on’ experience through custom-designed kits. You’ll 
be skilfully guided by experienced, professional instructors, with 
individual attention and advice. You study at home, at your 


own pace. 

Choose from Stott’s range of electronics courses: 

Introduction to Electronics, Radio and Television Servicing, 
Radio Receivers, Colour Television, __ 

Introduction to Micro Computers, » I ^ 

Digital Electronics for Technicians & 

Servicemen or Industrial Electronics. V 


MAKE YOUR MOVE TOWARDS A BRIGHTER 
FUTURE. SEND THE COUPON TODAY. 



AN AUSTRALIAN TRADITION 


r PLEASE SEND ME FREE, AND WITHOUT OBLIGATION, 

| FULL DETAILS OF THE FOLLOWING COURSE: I 

I ______(PLEASE PRINT) | 

| MR. MRS. MISS_AGE- I 

|___POSTCODE_ I 


L_ 


Melbourne. 140 Flinders Street 3000. Tel: 654 6211 
Sydney, 383 George Street 2000. Tel: 292445 
Brisbane. 65 Mary Street 4000.Tel: 2213972 


Adelaide. 226 Pulteney Street. 5000. Tel: 223: 
West Perth. 25 Richardson Street. 6005. Tel S 
Hobart, 2 Oavey Street. 7000. Tel 34 2399 
New Zealand, Box No 30-990. Lower Hutt Tel 
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Construction Project: 

Beat-me 

Here’s a device that will literally take a beating., but only to 
beat right back at you. It’s an easy to train metronome for any 
musician, and it won the author a runner-up prize in our 
recent EA/Dick Smith Electronics ‘Grand Aussie Hobby 
Electronics Contest’. 

by PAUL THOMPSON 



Anyone who plays a musical instru¬ 
ment will know the value of a mechani¬ 
cal metronome as an aid to practising. 
Those of you who have owned an old 
ticker will also know how tedious they 
can be to set to precisely the right 
speed. To set Beat-me is a breeze. Sim¬ 
ply tap out the required speed on the 
target and away it goes, beating back at 
you in time with the set-up taps. 

The set up procedure requires just 
four taps. The first gets Beat-me’s at¬ 
tention (and lights the SET LED). 
Subsequent taps set the speed and the 
fourth extinguishes the SET LED. After 
that Beat-me will beat out the rhythm 
on its speaker and flash the Beat LED. 
The required tap strength is easily 
gauged as the Beat-me will ‘beep’ with 
every tap it ‘hears’. Anything from a 
fingernail to a drumstick may be used. 

This device was designed to fill a need 
for an easily settable, precise timing de¬ 
vice. It uses a piezo crystal transducer 
as its microphone and a handful of MSI 
ICs as its ‘brain’. As most of the ICs 
are CMOS the current drain on the bat¬ 
tery is a low 10mA even at a reasonable 
volume. The beat speed may be set at 
anything from approximately 60 milli¬ 
seconds to almost 2 seconds. 

The circuit 

Although it’s possibly the most com¬ 
plicated electronic metronome ever 
made, Beat-me’s circuit can easily be 
understood when it is broken down into 
constituent building blocks. These 
blocks are: the input monostables, the 
setup beat counter, the main counter, 
the latch, the comparator and the out¬ 
put monostables. 

In simple terms the circuit operates as 
follows. In the set up mode (set up 
counter contents less than four) one 
input pulse from the piezo transducer 
resets the main counter. The next pulse 


latches an eight bit number from the 
main counter into a latch. The number 
stored in the latch then represents the 
elapsed time (since the last tap). 

When the set up counter contents 
equal four, the main counter will free 
run until reset by the comparator at a 
point where its output equals the previ¬ 
ously stored number. At the point when 
the main counter is reset, the ‘equals’ 
signal from the comparator is used to 
produce an audible burst of tone and 
flash a LED. 


Now for a more detailed description. 
Signal from the piezo transducer PT1 is 
applied directly to the first of the two 
input monostables. This consists of a 
standard 555 monostable with a period 
of 35ms. When struck, a piezo or crystal 
transducer such as the one used in Beat- 
me may produce a voltage at its termi¬ 
nals of some tens of volts. This transient 
spike is damped by R1 and applied to 
the trigger input of IC1. The purpose of 
IC1 is to debounce the input signal to 
ensure that only one pulse proceeds to 



This photo shows how compact the device really is. The battery compartment 
is made with cardboard. 
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subsequent elements in the circuit. 

The output of IC1 is applied to an¬ 
other monostable consisting of IC8(c) 
and its associated RC network. The out¬ 
put of this second monostable will pro¬ 
duce a pulse after it sees the negative¬ 
going edge from IC1. So at this point a 
single tap on PT1 will produce one 
35ms pulse from IC1, followed immedi¬ 
ately by a smaller pulse from IC8(c). 
These pulses are then used in a number 
of different places in the circuit. 

Firstly the output from IC1 is fed to 
IC2, the Set Up Counter, which is con¬ 
figured to count from zero to four and 
then reset again. This is achieved by ap¬ 
plying feedback from output Q3 to in¬ 
hibit the reset pulse until the count 
reaches four. When the count is at four 
and Q3 is high, a pulse from IC1 will 
reset it to zero. It will then be immedi¬ 
ately clocked to one by the second input 
pulse from IC8(c). Subsequent pulses 
from IC8(c) will clock the counter up to 
four again. At this point the SET LED 
will be extinguished, which represents 
the normal (or running) mode. 

The pulse from IC8(c) is also used to 
reset IC3, the main counter which is an 
eight bit binary counter. This counter is 
clocked by an oscillator, IC8(b), which 
is set to run at approximately 2kHz. 
The eight bit bus generated by the main 
counter is applied to the inputs of both 
the latch and comparator. 

The latch, made up of two four bit 
4042’s, IC4 and IC5, latches the counter 
bus on receipt of a pulse from IC1. This 
occurs just before the counter is reset. 


The outputs from this latch form an¬ 
other eight bit bus which is applied to 
the other input of an eight bit magni¬ 
tude comparator (IC6 and IC7). 

The comparator is also made up of 
two four bit devices, 74C85. It will pro¬ 
duce a high signal at the equals output 
when the two buses contain the same 
eight bit number. The equals output is 
inhibited via D5 by the set up counter 
in the set up mode, but is delayed and 


fed back to reset the counter in the nor¬ 
mal or running mode. The RC network 
R6/C5 is necessary because the equals 
output is clearing the very condition 
which allows it to appear. Thus the 
small delay between IC7’s pin 3 going 
high and the main counter being reset 
enables the equals pulse to be used else¬ 
where. 

You may have noticed that the output 
from the comparator resets the main 


QUICK DEBUGGING GUIDE 

STATE 

ACTION 


Check that power is reaching ail ICs. 
Check piezo transducer connection 


No action at all. 


Set LED does not light. 

Set LED does not extinguish on the 
fourth beat. 

No sound but Beat LED flashes. 

It sounds a continuous tone. 

The beats slow at full volume. 


It beeps by itself even when the set 
LED is on. 

The beep’ sounds like two sharp 
clicks but no tone. 

It sometimes takes less than four 
beats to set it immediately after 
tum-on. 


to PCB. 

Check D9 polarity. 

Check Q1 polarity. 

Check D4 polarity. 

Check Q2 polarity. 

Check D8 polarity. 

Check that the output from IC1 is 
‘normally low’. 

The battery is flat. 

Increase the size of R12 if battery not 
flat. 

Check D5 polarity. 

Check the oscillator output with a 
meter (it should be about half the 
supply voltage). 

That’s a ‘feature’ not a bug! 
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Beat-me: Programmable-rate metronome 



The prototype. The double sided PCB 


PARTS LIST 


1 PCB (60mm x 125mm) 

1 Switch pot 10k log 
1 Small speaker 
1 Piezo transducer DSE Cat 
L7022 

Semiconductors 

1 555 universal timer 

2 4040 12 stage counter 

2 4042 quad clocked D latch 
2 74C85 4-bit magnitude com¬ 
parator 

1 40106 hex Schmitt trigger 

2 BC547 

1 Red 5mm LED 
1 Yellow 5mm LED 
8 1N914 diodes 
Capacitors 

1 220uF/10V electrolytic 
1 0.1 uF monolithic 
1 33nF polyester 

3 10nF ceramic 

1 3.3nF polyester 
Resistors 

All 1/4 watt: 1 x 150 ohm, 1 x 
1.5k, 1 x 3.3k, 3 x 10k, 4 x 
47k, 1 x 100k, 1 x 470k, 1 x 
1M 

Miscellaneous 

Zippy box (UB3), battery clip, 9V 
battery, knob, hook-up wire. 


is some components soldered on both ; 

counter via a diode D3 driven by 
IC8(d). The network D2, D3 and R13 
forms a simple logical OR function. An¬ 
other diode-resistor OR function con¬ 
sisting of D6, D7 and R7 is used to OR 
the input and equals signals into the 
final ‘audio’ stages. 

Capacitor C8 stretches these pulses to 
approximately 65ms. The output of 
IC8(f) is then used to gate the oscillator 
tone into IC8(a). This signal is applied 
to Q1 to drive the ‘Beat’ indication 
LED and also to Q2 via R12 and vol¬ 
ume control VR2. 

The ‘audio’ output stage is a simple 
emitter follower which applies an ad¬ 
justable level of square wave to the 
speaker. The maximum level applied to 
the speaker must be kept below the 
point at which the supply rail becomes 
affected by the high instantaneous drain 
(not to mention the ear splitting sound). 

Construction 

Due to the number of ICs on this 
small PCB the circuit board is double 
sided. This requires some component 
leads to be soldered on both sides of 
the board and seven points between 
layers to be linked. Start construction of 
the PCB by loading the smallest profile 
devices first, (the diodes), followed by 
the resistors, transistors and then the 


ICs. 

Before inserting the ICs, identify 
those points that need soldering on both 
sides, as the component side tracks may 
be hidden by the IC. 

The speaker, piezo transducer, LEDS 
and volume potentiometer are fitted to 
the base of the enclosure. Remove the 
piezo sensor from its plastic case before 
attaching it to the box, to give good me¬ 
chanical contact. Be sure to solder co¬ 
lour coded leads (of about 150mm 
length) to these devices before fixing 
them to the base. A small amount of 
epoxy resin was used for this purpose 
on the prototype. The flying leads from 
these components may now be soldered 
to the associated points on the PCB. 

Once all components and links have 
been soldered, pass a critical eye over 
your soldering handiwork. Re-work any 
suspect joint after removing the solder. 
Look also for solder bridges on both 
sides of the board, and check that all 
pads are soldered and that the pads are 
fully covered with solder. 

Connect a battery to the battery clip 
and place a current meter between the 
poles of the off/on switch (while it is 
still off). The meter should read about 
15mA. If the current is drastically 
higher remove power quickly and re¬ 
check all polarised components. 


64 
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The next step is to see if the device is 
alive. Turn the volume up to about half¬ 
way and give the target a sharp tap. 
The speaker should emit a short ‘beep’ 
with each tap. If all is well turn it off 
and load the battery into the enclosure, 
fixing its position with some cardboard 


cards (see photo). The circuit board will 
now set into the recess immediately 
under the lid. 

The quick debugging guide should 
help if your Beat-me doesn’t work. 
Make sure all ‘vias’ between the top 
and bottom PCB layers are connected 


and that all devices are correctly orien¬ 
tated. You may need to experiment 
with the type of tap required to set 
Beat-me going. However, once you get 
the feel for it Beat-me should prove to 
be a versatile device that is easy to set, 
and easy to practice with. © 
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1/3 Octave Graphic Equaliser 


Totally NEW design. Stunning audio performance. 




Naturally the Jaycar 


SPECIFICATIONS 
Frequency Response 

Equaliser out Flat 

Equaliser in 5Hz-20ktIz + ldB -3dB at 45kHz 


Ref: Silicon Chip March '89 Cat KC-5050 


<05% for frequency range) 10Hz to 20kHz 


with respect to IV RMS 


95dB unweighted (20Hz to 20kHZ) 

97dB A-weighted 

33kOhm 


only$229. 


00 


NEW KIT! 


“Beat Me” 


This unusual project is actually a metronome that has its rhythm set by simply 
tapping the unit at the desired rate. You can tap it with a drum stick, pencil - even 
your fingernail 4 times, and the “Beat Me" mimic the rate at which it was tapped 
indefinitely - so simple! 

The Jaycar kit includes case, speaker and all electronic components. It runs on a 9V 
battery (not supplied). 

Size 130 x 68 x 41 mm Cat KA 


$29.95 


TOP 

VALUE! 


m. 

MKSEDOUT? 

The 1989,148 page Jaycar 
catalogue was inserted in this 
magazine this month. If the 
catalogue was taken and you want 
one, send a large (280 x 210 min) 
stamped (90cents), addressed 
envelope to: 

Jaycar Pty Ltd 
PO Box 185 
CONCORD 
NSW 2137 

and we'll send you one right back! 
OR call into any Jaycar store and 
collect one for ONLY $1.00 


OUR MOST POPULAR KIT IN 1988! 


FM Stereo Transmitter "MINI MUTER" 


Ref: Silicon Chip October 1988 

This fantastic project enables you to transmit 

a signal IN STEREO over the FM band. The 

range is limited to about 20 metres or so, so 

its not a nuisance to anyone else. It uses a — 

single 1.5V AA (penlight) cell which lasts for ages. 

Just imaginel You can listen to your CD player 

on your FM headphone receiver while washing your 

carl You can play your Walkman CD player over 

your car stereo • no wiresl The possibilities are 

endlessl Set up your own micro FM Radio Stationl 

The Jaycar kit of this project includes the hard to get 

Rohm BA1404 chip and the CORRECT 38kHz 

crystal • even harder to getl All other specified 

parts are included as well. ONLY 



$34.95 


SPECIAL 1C AND CRYSTAL FOR 
. MINIMITTER KIT AVAILABLE . 
SEPARATELY 

. BA-1404 Trans 1C 38MHz Mini Crystal . 

Cat. ZL-3995 $6.75 Cat. RQ-5298 $8.75 


Well, it's catalogue time again. The guys in 
the art department have been working around 
the clock for the last two months to get it 
together, It's the best one yet (they tell me) 
and the biggest. (I've heard that beforel) 

You will find a copy of the catalogue in the 
centre of this magazine - that Is unless 
someone has stolen it. If It's not there call in 
to any one of our stores and *1.00 will get you 


fancy is out in EA this month. It’s called "Beat 
Me"l (Now why did I like that name?) It is 
basically a metronome, which has something 
to do with music. You set the beat by tapping 
it. Stuffed if I know why anyone would want 

A new branch? The boss has been spending 
a lot of time In Melbourne lately. He tells me 
that we will be opening a new store in 
Melbourne soon, when I asked him where in 
Melbourne he said, “Come down and I will 
show you." The problem Is that I'm not sure 
whether he actually wanted me to go or notl 

Well. I went anyway. We arrived down there 
first thing in the morning. That way the boss 
saved the over-night accommodation - pretty 
short-sighted of him I thoughtl 

We went straight to the A'Beckett Street store. 
Eyup (the manager - call him Ian) and the 
guys, had the place looking really spic'n'span. 
I really liked that shop and some of our guys 

After that we went out to our big store at 
Sprlngvale to see Sam and the guys. It's a fair 
way out of town but convenient I guess to the 
customers who live out that way. 


& 


TURN YOUR SURPLUS 
STOCK INTO CASH!! 
jaycar will purchase your 
surplus stocks of components 
and equipment 

CALL GARY JOHNSTON 
OR BRUCE ROUTLEY 
(02) 7472022 






































FANTASTIC NEW KITS FOR '89 


MINSTRAL 2/30 SPEAKER KIT 



Refer Silicon Chip Feb 89 

Jaycar and Silicon Chip proudly present the first in a 
series of quality, economical speaker kits. 

These popular bookshelf type speakers will handle 60W 
RMS! 

AND 

They perform extremely well, showing a good overall 
balance between speakers and a very flat response 
through the tonal range. 


Just look at these features: 


' high efficiency - 96db - 1 Watt/1 meter 
' pre-built crossovers with aircore chokes 
' small size - 490(H) x 303(W) x 290(D)mm 
' Recessed push terminals on rear 
' quality black cabinets with removable grills 

Cat. cs-2540 Speakers $149.00 
cat. cs-2542 Cabinets $129.00 


If purchased together 


only$269.00 complete 


Refer EAFe. _ 

allow you to use anu analog RGB colour video monitor as a CGA colour monitor 
I PC or compatible. Kit includes PCB, box. panel, D sockets and plug and all 
specified components. 


$49.95 


PCB SHORTS LOCATOR 


$22.95 




HEAD OFFICE 
115 Parramatta Road Concord 213 
.Telephone (02) 747 2022 
Telex 72293 

FACSIMILE (02) 744 0767 


MAIL ORDERS 
P.0. Box 185 Concord 2137 
HOTLINE (02)747 1888 

FOR ORDERS ONLY 

TOLLFREE (008)022 888 


MAIL ORDER VIA YOUR 


ROAD FREIGHT ANYWHERE IN AUSTRALIA $ 


rrrMaKaoem.sata-t 


PARRAMATTA 3 
C0NC0RD 
HURSTVILLE 


GORE HILL IMPaciflcHw^^Cnr BellevueAve)(02)4394799- 

BURANDA OLD 

MELBOURNE-CITY ShopMSABsckedSt City 
SPRINGVALE VIC 






























Circuit & Design Ideas 

Interesting circuit ideas from readers and technical literature. While this material has been checked as far as possible, the circuits have not 
been built and tested by us. As a consequence, we cannot accept responsibility, enter into correspondence or provide constructional details. 



Switch interlock 

The purpose of this circuit is to 
mimic the action of mechanically linked 
pushbutton switches, in which selecting 
one button releases the one previously 
locked in. 

The main advantage here is that the 
switches can be remote from each 
other, such as in separate rooms. This 
would allow the user to redirect an in¬ 
tercom, speaker outputs and so on with¬ 
out having to do it from the main unit. 
The circuit works like this: 

Pressing either SI, S2 or S3 takes the 
respective data input of IC1 low, at the 
same time triggering the monostable 
IC4 via the AND gate IC3. Resistor R4 
and capacitor C4 set the pulse duration 
to approximately 5ms at the Q output 
of IC4, which is sufficient to strobe the 
enable input of IC1 while the button is 
still being pressed. 

During the strobe period, the state of 
the data inputs is latched into the out¬ 
puts, (in my case I used the Q-bar out¬ 
puts of IC1 to drive IC2) and conse¬ 
quently only the button being pressed 
will be at a logic 0, so any previously 


latched outputs will now revert to the 
‘off state. 

IC2 is a seven-channel Darlington 
array, capable of switching inductive 
loads, and will comfortably handle a 200 
ohm, 12V relay. Cl - C3 eliminate 
bounce problems that could cause dou¬ 
ble switching. 


The circuit can be expanded to any 
number of switches, providing only one 
monostable is triggered by any of the 
switches, and that it in turn clocks all 
data latches simultaneously. 

Barry Shaw, 

Sans Souci, NSW. $50 


Transformer tips 

Due to the high efficiency of C core 
and toroid mains transformers, even a 
small amount of DC on the mains sup¬ 
ply may magnetise the core, causing 
lamination buzz. The circuit of Fig.l in 
series with the transformer will cure the 
problem. 

For transformers up to about 150VA, 
1 amp diodes can be used, and 3 amp 
diodes should be OK for ratings be¬ 
tween 150VA and 500VA. The capaci¬ 
tor is a conventional electrolytic of 
around lOOOuF, 6VW. 

In another application, I needed a 
dual polarity 15V power supply, capable 
of supplying around 25mA. Looking 
through my spares box, I found that I 
had rescued some mains transformers 
from old portable radios, except they 
had 9V-0V-9V secondaries, giving a 
dual supply of only 12V-0V-12V (DC) 
with the circuit of Fig.2. 

Using the two additional electrolytics 
shown in Fig.3, the circuit gave 24V-0V- 



24V, which I then stabilised to 15V-0V- Stewart Farrant, 

15V using two 15V zeners. Edgewater, WA $25 
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1-chip audio mixer 

This design stemmed from the need 
for a mixer for a combination of elec¬ 
tronic piano (stereo), drum synthesiser 
and electronic organ (both mono), and 
a spare mono/stereo input. 

The mixer stages (IC1 a & b) employ 
virtual earth mixing, with the gain being 
set by the ratio of the feedback resistor 
(100k) to input summing resistor (100k 
for stereo 1 input). For the stereo 1 
input, gain equals -1, so that the output 
voltage equals the input voltage, but 
phase reversed. This applies to both the 
L and R signals. 

The remaining two inputs (mono 3 
and 4) incorporate a network to switch 
(SW1) from two mono sources (with 
equal L and R outputs) or one stereo 
source. The switch is shown in the 
stereo position. 

Input impedance for mono inputs (1 
to 4) is approximately 50k, and is 100k 
for stereo. The 15pF capacitors in paral¬ 
lel with the feedback resistor restricts 
the high frequency response to 100kHz. 
The 10k resistors at the output of 
ICl(a) and (b) can be replaced by 10k 
ganged potentiometers to serve as a 
master level control. 

ICl(c) and (d) are output buffers with 
unity gain, ensuring a low output im¬ 
pedance. The 100 ohm resistor isolates 



the output of the op amp from possible 
capacitive loads. Balanced supply rails 
are provided by two 9V batteries, al¬ 
though dual 15V rails could be used if 


the mixer is mains powered. 

Peter van Schaik, 

Gilgai, NSW. 


$40 


$20 plasma display 

This plasma display should suit any¬ 
one who doesn't want to pay more than 
about $20 for parts. The circuit uses a 
car ignition coil instead of a more ex¬ 
pensive high voltage transformer, which 
brings the cost down. A solid state 
switching circuit such as that used in a 
transistor assisted ignition circuit is re¬ 
quired, as a relay won't last more than 
a few minutes before the contacts weld 
together. 

The oscillator driving the circuit con¬ 
sists of a 555 timer connected to a 
BC337, which can supply up to 1 amp 
of base current for the output transistor. 
This transistor is a high voltage type, 
such as a BUX80 or BU126, or any 
similar type that can withstand 400V 
and a current of 4 amps. The output 
transistor is protected by a series string 
of neon lamps, which limit the back 
EMF to around 300V. The 0.22uF/630V 
capacitor serves to increase the spark 
voltage and energy. 

The plasma discharge is through an 
ordinary 40 to 100 watt clear light bulb. 
One electrode of the secondary of the 
coil is connected to the filament of the 



bulb, and the other goes to a loop of matter where on the bulb it is placed, 
wire around the outside of the bulb. 

The loop of wire must be in contact Jeffrey Harrison, «« 

with the glass bulb, although it doesn't Mt. Waverley, Vic. 


Dreamed up a great idea? 

If YOU have developed an interesting circuit or design idea, like 
those we publish in this column, why not send us in the details? As 
you can see, we pay for those we publish - not a fortune, perhaps, 
but surely enough to pay for the effort of drawing out your circuit, 
jotting down some brief notes and popping the lot in the post 
(together with your name and address). Send them to Jim Rowe, 
Electronics Australia, PO Box 227, Waterloo 2017. 
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Construction project: 


MIDI interface 
for the Macintosh 


We've had MIDI interfaces for the IBM and the Apple II series 
- now it's time for the Macintosh. This simple project will 
allow Mac users (and possibly //GS users) to connect a MIDI 
instrument to their computer. The unit is compatible with 
existing software, and includes MIDI-in and out. Best of all, 
it's cheap. 

by SIMON LEADLEY 


The Macintosh has become one of the 
most popular choices for the profes¬ 
sional musician. This is in part due to 
the famous Mac software interface, 
which allows anyone to become com¬ 
puter literate without months of train¬ 
ing. And also because of the large 
amount of music-related software that 
has been written for the Mac. 

Put this together in a reasonably port¬ 
able box and it is easy to see why this 
has happened. But the Mac isn't cheap, 
nor are the peripherals that you need to 
do anything really useful. The new 
Apple MIDI interface costs around 
$190, and has only one IN and one 
OUT port, with no switching of the 
printer or modem ports. If you own an 
older Mac, then you will also have to 
buy the cable to adapt the interface to 
the older style DB9 outlet used as a 
serial port, rather than the currently 
used mini-DIN socket. 

But enter the EA Macintosh MIDI in¬ 
terface. This neat little unit can be built 
for under $50, and fits into a small 
metal or plastic box. If you wish, you 
can add your own switching to allow se¬ 
lection of a modem or printer. The de¬ 
vice will operate on the Mac 512k, 512k 
E, the plus and the Mac 2. It also has 
selectable clock speeds to allow it to run 
with a variety of programs. You could 
even build two and have dual MIDI in 
and out, by using both serial ports. 

The unit is built on a small PCB that 
contains everything, including an on¬ 
board 5V regulator to allow the circuit 
to be powered by an external power 
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pack if a 5V supply is not available 
from the computer. 

Although not tested on a //GS, be¬ 
cause the serial ports for this computer 
and the Mac are the same, it is prob¬ 
able it would also work on the GS. In 
this case, use the 1MHz clock setting, 
and power the unit from the games 
port, which has a 5V supply at pin 2 
(5V) and pin 3 (ground). 

MIDI specs 

MIDI (Musical Instruments Digital 
Interface) is a serial asynchronous com¬ 
munications protocol, that operates at a 
speed of 31.25kHz. To alleviate any 
problems with hum loops and to give a 
degree of protection to the devices con¬ 
nected via MIDI, the standard uses a 
current loop with high speed optocou- 


plers. 

The Macintosh require an external 
clock reference and bi-phase data sig¬ 
nals for the input, and some buffering 
for the outputs. The design presented 
here takes care of all of this. 

The MIDI specs have been estab¬ 
lished for some time, and a complete 
article describing these, and MIDI in 
general can be found in the article ‘In¬ 
side MIDI’, EA January 1988. 

The design 

The circuit uses a conventional crystal 
oscillator to provide a. stable 4MHz 
clock, which is then divided by the 
74LS93 counter. The divider can be 
configured to divide by 2, 4 or 8 to give 
a 2MHz, 1MHz or 500kHz signal re¬ 
spectively, which is then applied to the 
handshaking input (HSK) input at the 
Mac's serial port. 

Most Mac programs allow you to 
chose which of these clock rates you 
want, although some older programs re¬ 
quire a fixed clock rate. This rate can 
be set with a jumper on the PCB to 
suit. 

The MIDI input signal is fed to a 
6N138 optocoupler. This device is more 
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expensive and somewhat harder to get 
than other, slower, optos, but is recom¬ 
mended for best reliability. The diode 
D1 across the inputs protects the opto 
against reverse voltages. Resistor R2 is 
the collector load for the optocoupler, 
and converts the current change in the 
internal photo-sensitive transistor to a 
voltage change. The two inverters 
ICl(c) and ICl(d) provide the bi-phase 
signals needed by the Mac. 

The output signals from the Mac are 
buffered by ICl(e) and (f), and then 
sent to the MIDI out. Resistors R4 and 
R5 are standard values for a MIDI in¬ 
terface, to limit the current flowing in 
the current loop. 

The whole circuit has only three ICs 
and a few passive components. To keep 
things simple, I have not included any 
indicators to show MIDI activity, al¬ 
though constructors could add this if re¬ 
quired. As well, you could add switches 
to allow a modem and a printer to be 
used without having to swap plugs. 

You might like to have a duplicate 
MIDI interface connected to the other 
serial port. In this case, you need only 
duplicate the MIDI in and out sections, 
as the clock from the first unit can con¬ 
nect to the HSK pin on the other port. 

Construction 

The construction is very straightfor¬ 
ward, since everything is on the one 
board. Just be very careful to orientate 
all the components correctly. If you 
have a Mac 512, you won't need to 


build the power supply section, as 
power can be derived from the DB-9 
socket (pin 2). 

Otherwise, if you cannot derive a 5V 
supply from anywhere else, install the 
5V regulator IC4, Cl and C2, and con¬ 
nect a 9V DC plug-pack to the board. 


Refer to the circuit diagram for the 
pin connections for the two types of 
connectors used in the different Mac 
models. Note that no 5V supply is avail¬ 
able from the mini-DIN connector used 
on the Plus, SE and II. 

Select the clock frequency required by 



sockets or line sockets as shown on the prototype. 



LIBRARY "midibasic" 

Midiopen 100,100 
midiport 3 
midiport I 
loop: 

WINDOW 2, "Midi Page",(50,100)-(450,250), 1 

BUTTON I,I,"Send Program Change",(5,25)-(200,40),2 
BUTTON 3,1 ,”Quit",(5,75)-(200,90 ),2 

WHILE DIALOG (0)<>l: WEND 

Buttonpushed =DIAL0G(1) 

IF Buttonpushed=3 THEN GOTO Done 
ON Buttonpushed GOSUB Midisend 
GOTO loop 
Done: 

WINDOW CLOSE 2 
LIBRARY CLOSE 
END 

Midisend: 

INPUTTrogram Number";Y& 

IF YS<0 THEN GOTO Midisend 
IF Y&> 127 THEN GOTO Midisend 
xiS=192 
midiout xS 
midi out Y£ 

PRINT "midi Sent" 

RETURN 


A simple test program for the Mac to test the interface. 
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This photo relates to the layout below. The prototype derived its power from 
the computer. 


your software by linking to the required 
point, as shown on the layout diagram. 
The PCB is already linked to 1MHz, so 
if you want to alter this, cut the track 
connecting pin 9 of IC3 to C6. 

If you decide to build two units so 
that you can have two MIDI devices, 
construct ,the second board without the 
oscillator. Assuming the clock frequency 
required by the second device is the 
same as the first, simply connect the 
HSK pins of both ports together, and 
drive them from the first board. If you 
want different frequencies, install C6 
and R6 on the second board, and con¬ 
nect the oscillator output (from either 
pin 12, 9 or 8 of IC3, depending on the 
required frequency) to C6 on the sec¬ 
ond board. 


PARTS LIST 

Semiconductors 

1 6N138 optocoupler (Jaycar) 

1 74LS04 hex inverter 
1 74LS93 counter 
1 7805 regulator (see text) 

3 1N914 diodes 
Resistors 

'all 1/4 watt. 4 x 220 ohm, 4 x Ik 
Capacitors 
1 0.01 uF polyester 
1 0.1 uF polyester 
3 0.1 uF monolithic 
1 10OOuF electrolytic (see text) 

Miscellaneous 
1 4MFIz crystal 

1 PCB coded 89mi1, 90 x 
50mm 

2 5 pin DIN connectors (plugs 
or sockets to suit application) 

1 DB9 plug (for 512k, E) 

1 9 pin mini DIN (other Macs, 
//GS) 

co-ax cable, rainbow cable, 9V 
50mA DC plug-pack (if 
needed) 


You could also add more MIDI out¬ 
puts by adding extra buffers to be 
driven by ICl(f). That is, duplicate the 
circuit of ICl(e), R4 and R5 as many 
times as you need outputs. 

LED indicators could be added if re¬ 
quired by adding a buffer connected to 
pin 2 of ICl(c) (for a MIDI ‘in’ indica¬ 
tor) and another buffer at the output of 
ICl(f) (pin 6) for MIDI out. The indica¬ 
tor LEDs would then be connected in 
series with a 330 ohm resistor between 
the 5V supply and *he output of the 
added buffers. 

The whole unit can then be fitted into 
a small box (a diecast box was used in 
the prototype), and the connecting 
cables arranged to exit the box at either 
ends. To complete the whole thing, 
spray paint the box either off white or 
platinum, depending on the age of your 
Mac. 

Testing 

There are no adjustments to be 
made; the unit either works or it 
doesn't. However, if you have a scope 
or a frequency counter, you can confirm 
that the oscillator is operating, by moni¬ 
toring the signal at the HSK pin. 


To really test the unit, you need some 
Mac MIDI software. There are sequenc¬ 
ers, patch librarians, effects editors, and 
even third party Microsoft Basic exten¬ 
sions that enable you to write your own 
MIDI software. I have a rather nice 
MIDI test program that is public do¬ 
main from Ralph Muha (from Kurzweil 
in America), that js ideal for testing the 
interface, or simply as a means of learn¬ 
ing a bit about MIDI. 

The program shows all incoming bytes 
and will also allow you to send MIDI 
over the modem or the printer ports. 
Readers who want a copy can send a 
3.5" disk, and a return addressed, 
stamped envelope, to Simon Leadley 
do Midisoft, 9 Edgecliff Rd, Bondi 
Junction, 2022. The disk contains all the 
documentation, and users are free to 
distribute it to others (as per the public 
domain notice). Thanks to Ralph Muta 
at Kurzweil Music System for such a 
great program. 

I have included a short Basic program 
using Microsoft Basic and MIDI-Basic 
to illustrate how easy it is to write 
MIDI routines. The program asks for a 
program number between 1 and 128, 
and transmits it on a selected MIDI 
channel. © 



The layout. Use 9V AC 
and the regulator 
section if you cannot 
derive the 5V supply 
from the computer. 
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Entrelec Series 5000 
Terminal Blocks 



THE SERIES 5000 offer a complete 
range of modular blocks for copper 
wires up to 400mm. 

APPLICATIONS - 2 types of blocks 
are available:- 

■ Empty blocks: giving the user 
choice of design. 

■ Equipped blocks: many circuits in 
stock. 



FOR ACCESS TO THE BEST 


106 Belmore Rd„ Nth. Riverwood, N.S.W. Telex: AA 121398. Fax.: (02) 534 4002. Ph.: (02) 53 0644 ■ Victoria: (03) 370 5994 
■ Qld: (07) 52 9611 ■ S.A.: (08) 212 6235 ■ W.A.: (09) 244 2777 ((09) 381 6422 ■ Tas.: (002) 34 2811 (002) 34 5978 ■ A.C.T.: 
(062) 80 6576 ■ Hunter: (049) 69 5177 (049) 69 3122 ■ lllawarra Dist: (042) 71 3844 ■ N.Z.: (09) 46 3048 (09) 59 4481 


Interested in joining the 
staff of EA? 

Australia’s leading electronics magazine requires a project 
designer/writer for its editorial staff. This position involves the 
design and development of hobby electronics projects, and then 
writing about them for the magazine. 

You’ll need a sound knowledge of electronics theory and practice, 
and lots of enthusiasm. You’ll also need to be able to express 
yourself clearly, in writing. But apart from that, we have no 
preconceived ideas about your background. You might be a 
student, a technician, a fully qualified engineer or just a keen 
enthusiast. 

If you believe you’re the person we’re looking for, ring 
Jim Rowe on (02) 693 6620, or send your resume to him 
at Electronics Australia, Federal Publishing Company, 180 
Bourke Road, Alexandria 2015. 





















































































































150MHz Frequency Counter 

A frequency counter la Invaluable for the accurate alignment and 
testing of many modern electronic circuits. 

Specifications: 


USEFUL, 
INTERESTING, 
PRACTICAL - 
FABULOUS 
KITS 





















































ALTROniO 


Manufacturers, Contractors and Bulk Users 
Please Contact Our Wholesale Sales Dept. 
Sydney (NSW Only) Colin Fobister 437 4077 
Perth 09 328 2199 


FREE 008 
.. Hours “ 

,IL ORDEI 

Mail Exchange 


^ 32. 1599 
















































Construction Project 


16 channel UHF 
Remote Control - 4 


Completing the line-up, we present here the fourth and final 
article on our versatile 16 channel UHF control system. This 
month we describe a mains interface unit that will allow the 
system to control 240V AC powered appliances. 


by JEFF MONEGAL 


In the January 1989 edition of EA we 
described a four-channel relay unit op¬ 
erated by the receiver/decoder section 
of the 16 channel remote control sys¬ 
tem. This unit was designed to drive ex¬ 
ternal low voltage devices only, via 
relays. 

This month we present the final epi¬ 
sode, by describing a four channel unit 
that wili drive 240V AC appliances. Be¬ 
cause one receiver can control a mixture 
of interface boards, up to a total of four 
per receiver, you can have a combina¬ 



tion of relay driver boards and mains in¬ 
terface boards, giving an extremely ver¬ 
satile system. 

Each of the four channels of the 
mains interface can be controlled re¬ 
motely or by a pushbutton connected to 
that channel. As well, an onboard 
power supply is provided to power the 
entire receiver system. So now you can 
operate most AC appliances directly. 
Providing the 500VA rating is not ex¬ 
ceeded, you should be able to operate 
lights, TV and radio receivers, motor- 


driven appliances and so on. We have 
not actually tested all these appliances, 
and it may be some appliances misbe¬ 
have when driven by the interface. 
However, no damage should occur dur¬ 
ing any trial period. 

Like the previous relay interface, all 
four channels have toggle and pulsed 
modes. Toggle mode means one pulse 
turns the appliance on and another 
turns it off, while pulse mode means the 
appliance is on only while the transmit¬ 
ter pushbutton is being pressed. 
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The mains interface can drive up to four 240V appliances, and can 
also serve as the power supply for the rest of the remote control system. 


To give added flexibility, however, 
two of the channels also have a third 
mode of operation. This mode incorpo¬ 
rates an auto reset timer function, in 
which the device can be turned on by a 
pulse from the transmitter, and after a 
preset time, the device will automati¬ 
cally turn off. For example, you could 
switch on the outside light (remotely of 
course) upon arriving home, and have 
the timer function turn it off after you 
are inside. 

Each channel has a Triac as the out¬ 
put device, operated by a zero voltage 
switching opto coupler, which gives the 
absolute minimum of RFI generation. 
Unless heatsinks are added to the 
Triacs, the maximum load each channel 
can control is limited to around 500VA. 
The mode of operation for each channel 
is set by wire links that connect the 
opto coupler input to either the input 
(pulsed mode) or the output of the 4013 
CMOS flipflop (toggle mode). 

Normally, the two channels that have 
the timer function would be set to ei¬ 
ther ‘timer’ or ‘toggle’ modes, as the 
pulsed mode becomes redundant. 

If more than four channels of opera¬ 
tion are needed, you will have to con¬ 
struct another interface board. However 
the power supply for this and any subse¬ 
quent boards would not be needed; 
rather the extra boards could be pow¬ 
ered from the first one. 

How it works 

Each channel is identical in opera¬ 
tion, although only two have the timer 
function incorporated as an option. The 


buzzer driver circuit, made up of tran¬ 
sistor Ql, R9 and R23 is shared by all 
channels through isolating diodes. Also, 
the power supply is shared by all chan¬ 
nels and these shared sections are 
shown enclosed by dotted lines on the 
circuit diagram. We will initially de¬ 
scribe one channel only, as they all op¬ 
erate in the same way. 

ICla is one half of a 4013 dual D type 
flipflop, connected in toggle mode. This 
means that the Q (and Q-bar) outputs 
change state on every positive transition 
of the clock. R4 and C2 give a time 
delay of around 2 seconds between each 
change, effectively debouncing the local 
pushbutton. 

When the Q output goes low, C3 will 
charge through the series combination 
of R5 and R6, allowing Ql to turn on 
via diode D3 until C3 is charged. This 
will cause the buzzer to operate for a 
short time, giving a beep to indicate 
that the channel has been turned on. 

Similarly, when the Q-bar output goes 
low (Q returns to high state), C4 will 
charge through resistors R7 and R8, 
again turning on Ql, this time through 
D4. The buzzer will again sound, until 
C4 is charged, indicating the channel 
has been turned off. The beep will be 
longer as the time constant is increased 
due to the higher value of R7 compared 
to R5. All four channels are connected 
to the buzzer, giving an indication of 
the operation of any of the channels. 

The local pushbutton is isolated from 
the output of the receiver/decoder by 
Dl, D2 and Rl. The clock input signal 


is filtered by R2, Cl and R3 to remove 
noise. 

Transistor Q2 is connected to either 
the Q output of the flipflop or directly 
to the output of the receiver/decoder 
PCB, depending on the position of the 
link. Resistors R14 and R15 form a 
potential divider to limit the base cur¬ 
rent to the transistor. 

Q2 drives the opto-coupler through 
the LED and R17, which in turn pro¬ 
vides gate current to the Triac via R18. 
When the Triac turns on, the load is 
connected to the neutral, completing 
the supply path and turning on the load. 
Capacitor C7 (O.luF, 250V AC) sup¬ 
presses transients during switching of 
the Triac. 

Some readers may note that it is 
standard practice to switch the active 
line to an appliance, and may feel that 
switching the neutral is against the SAA 
rules. If you feel strongly about this, 
simply reverse the active and neutral 
connections to the terminal block. The 
reason the neutral is switched here is to 
minimise the possibility of an electric 
shock by keeping the active away from 
the PCB tracks. However, whatever the 
connections, there is still a danger. 

There are timers associated with two 
of the channels (see layout for which 
channels), and both operate in the same 
way. The timer is based around an 
operational amplifier connected as a 
comparator - shown as IC2 on the cir¬ 
cuit diagram. 

Resistors R10 and Rll bias the in¬ 
verting input of the op amp to approxi¬ 
mately 4.5V. (Note that the op amp 


ELECTRONICS Australia, March 


79 







Remote control 


input loads the potential divider circuit, 
explaining why Ohm's law doesn't seem 
to be Correct). When the channel output 
switches on, (Q goes high), C6 will 
charge through R12, taking about 10 
minutes to reach a voltage above the 
4.5V level present at the inverting 
input. When this happens, the output of 
the op amp output will change state and 
go high. 

This will reset the flipflop, as the op 
amp will send the flipflop's clear input 
to a high. C6 can now quickly discharge 
through D5 and R13, causing the op 
amp output to return to its previous low 
level. Note that initial reset of the flip- 
flop at switch-on is provided by C5 and 
R22, ensuring all channels are off at 
power up. D6 is included to isolate the 
RESET input of the flipflop from the 
op amp output when this output is low. 

If you don't want the timer function 
for that particular channel, simply leave 
out the op amp. By installing all compo¬ 
nents during construction it is a simple 
task to convert the channel to auto reset 
by inserting the op amp into the IC 
socket. Otherwise, if you are certain 


you will never need the timer function, 
leave out components RIO, Rll, R12, 
R13, R21, D5, D6, C6 and the op amp. 

Power for the unit is provided by the 
mains transformer, which produces 11V 
AC at its secondary. This voltage is rec¬ 
tified by the bridge rectifier and filtered 
by C9. The 9V rail is achieved from a 
5V regulator by biasing its ground ter¬ 
minal at around 4V by R19 and R20. 
Further filtering is provided by C8. The 
unregulated 12V supply is made avail¬ 
able as shown in the layout to power 
the receiver/decoder PCB if required. 

Construction 

A partial kit of parts for this project is 
available from Oatley Electronics. The 
kit contains the PCB, the mains trans¬ 
former and 4 x O.luF 250V AC capaci¬ 
tors. All other parts should be readily 
available from any parts supplier. 

Note that this project connects di¬ 
rectly to the mains, and that some parts 
of the circuit are at mains potential. We 
recommend that construction of this 
project be undertaken only by those 
who are suitably skilled. The possibility 
of a lethal electric shock is high, and ex¬ 
treme caution is definitely required. 

First examine the PCB to check for 


any track faults, then proceed to install 
the links and the resistors except the 
680 ohm 1W resistors, (R18 on the cir¬ 
cuit). Note that all resistors mount 
vertically. Next install the diodes (also 
mounted vertically) and the capacitors, 
making sure they are all correctly orien¬ 
tated. Then, install the transistors and 
the IC sockets, (recommended to pre¬ 
vent damage to the CMOS types); again 
checking their orientation. 

The connectors and the transformer 
can now be installed, and the ICs 
plugged in. Make sure the 240V connec¬ 
tions to the transformer are well insu¬ 
lated by covering them with suitable in¬ 
sulation after making the connections. 
Also note that the neutral and the earth 
are connected to the PCB by links from 
the terminal block that is used to supply 
the mains power to the transformer. For 
the moment, leave out the Triacs and 
the opto couplers, as testing is required 
before the application of the 240V AC. 

Once all components have been sol¬ 
dered in, double check your work for 
wrongly orientated components. There 
are a number of electrolytic capacitors, 
and it is easy to accidentally put them 
the wrong way round. Also, make sure 
all the diodes are connected as shown in 
the layout diagram. As well, examine 



The PCB artwork for those who want to make their 
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». The artwork is shown full size. 






































































Remote control 



The prototype. All 240V wiring should be carefully routed and tied in the form 
of a loom for maximum protection against short-circuits. 


the track side for any shorts or similar 
problems. 

Once convinced the board is finished, 
it remains to test it. 

Testing 

To test the board, first connect the 
pushbuttons to each channel. As shown 
on the layout diagram, each pushbutton 
connects from the 9V supply to the 
local input for that channel. Also, con¬ 
nect the piezo buzzer to the circuit. Fi¬ 
nally, decide on the mode of operation 
you want for each channel and apply 
the appropriate links. A configuration 
diagram is included to make this clear¬ 
er, by showing the points that must be 
connected for the particular mode of 
operation. 

Now apply power to the transformer, 
and confirm that no components smoke 
or do anything unpleasant. If all is well, 
it should be found that the buzzer 
sounds when each pushbutton is 
pressed. If not, try and establish why. 
Although the layout on the PCB is 
fairly crowded, the circuit is simple, and 
fault finding should not be too difficult. 

You can also check the mode of 
operation. For example, those channels 
using toggle mode should operate with 
each press, while those using pulse 
mode will only remain on while the but¬ 
ton is pressed. So far, the only indica¬ 
tion you have is the buzzer, although 
voltmeter tests can be applied if re¬ 
quired. 
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Kits of parts for this project are avail¬ 
able from: 

Oatley Electronics 
5 Lansdowne Pde, 

Oatley West. NSW. 2223 
Phone (02) 579 4985 
Postal Address (Mail orders) 

PO Box 89, Oatley, NSW 2223 

The prices for the kits associated with 
this project are: 

Complete transmitter kit (battery 

included) . $34.95 

Receiver/decoder PCB and compo¬ 
nents kit . $59.95 

Four relay driver!indicator PCB and 

components kit . $37.90 

Four channel mains supply switching 
unit kit (partial kit only, including 
PCB, mains transformer, 4 x O.luF 

400V capacitors . $24.90 

Post & packing charge . $3.00 


If everything works so far, disconnect 
the power - unplug from the power 
point - and install the Triacs, the 680 
ohm resistors and the opto couplers. 
Then check carefully for any problems, 
as this next part is when the crunch 
comes. Particularly check that the track 
connecting to the centre lug of each 
Triac is not accidentally bridged to any 
other point of the PCB - this terminal is 


PARTS LIST - 
MAINS INTERFACE 


1 PCB 100 x 170mm, coded 
OE88MI 

1 12V piezo buzzer 

4 Push buttons (normally open) 

4 240V AC mains sockets 
(panel mount) 

1 240V mains plug/cable 
1 3 way mains rated terminal 
strip 

5 2 way PC mount terminal 
block 

1 4 way PC mount terminal 
block 

1 240V: 11V AC transformer 

2 14 pin 1C sockets 

6 8 pin 1C sockets 
Mains rated hook up wire, 
screws/nuts/washers, cable 
clamp 


Resistors 

All 1/4W, 5%: 1 x 150, 1 x 220, 4 
x 390, 2 x Ik, 4 x 2.2k, 4 x 
4.7k, 22 x 10k, 5 x 47k, 13 x 
100k, 4 x 220k, 2 x 390k, 2 x 
1M, 2 x 3.3M. 

4x680 ohm 1W. 


Capacitors 

8 O.luF monolithic 
4 O.luF 250V AC metallised 
polycarbonate 
13 IOuF 16VW electrolytic 
3 IOOuF electrolytic 


Semiconductors 

4 1N401 1 amp diodes 
28 1N914 signal diodes 
4 BC548 NPN transistor 
1 BC558 PNP transistor 

4 MOC 3021 opto coupler 
4 SCI 51D Triac 

1 7805 5V regulator 

2 741 op amp 

2 4013 dual D flip flop 
4 Red LED, 5mm 


the active. 

Once convinced everything is in 
order, apply power to the circuit, and 
again confirm nothing extraordinary 
happens. Now check that each pushbut¬ 
ton not only activates the buzzer, but 
also each LED. If so, it remains to plug 
in an appliance to see if it works prop¬ 
erly. 

continued on page 123 















The Australian Antarctic Division’s 
researchers, and the equipment they depend on, 
must survive the harshest environment on earth. 

Unfortunately, some equipment 
doesn’t survive. And that can put lives at risk. 

This is one reason why the Division 
now uses ICOM radio transceivers in some of 
the most challenging situations you could imagine. 

The helicopters and small craft, which 
must weather out blizzards and buffeting in 


durability that leaves even ‘military standard’ 
equipment for dead. 

In fact the only time an ICOM radio 
has been left for dead in the Antarctic, it lived 
through it. 

That was when an IC-MI2 was lost on 
Heard Island, a base that is always abandoned 
for the winter. Then twelve months later, the tiny 
transceiver was found again. And even though 
it had gone through a full year exposed to rain, 



sub-zero temperatures, are fitted with IC-M80 
VHF radio telephones, complete with built-in 
loud hailers. 

Research parties, which often travel up 
to 1000 kilometres inland to remote destinations, 
take an IC-M700 as their only link with base. 
And even inside the vehicle, the temperature often 
drops to -60° Celsius. 

Then the researchers have to go 
outside. And naturally, they need a radio they 
can take with them. So for this job, the IC-MI2 
hand-helds were chosen, because they combine 
practical, easy to use functions with quality and 


snow, sleet and seaspray, it worked immediately 
once a fresh battery was attached. 

In that instance, ICOM reliability 
saved the life of a transceiver. But there have 
also been plenty of times when it has saved the 
life of its operators. 

Of course, you probably won’t be 
sending your radios to the Antarctic. Or maybe 
all you’ll save is money if you choose the most 
reliable equipment. 

Even so, you need a radio you can count 
on to be at its best when conditions Q 

are at their worst. Call ICOM. ICOM 




Product Review: 


USE Q-1222 digital 
capacitance meter 


Solidly built and compact enough to fit in a service tech's 
toolbox, the Q-1222 allows accurate measurement of both 
discrete capacitors and stray capacitance, on its 3-1/2 digit 
display. Its overall measuring range is from less than IpF to 
20 millifarads. 


In the old days, we used to measure 
the value of discrete capacitors using an 
AC bridge. The measurement accuracy 
was reasonable, although barely good 
enough for the close matching of com¬ 
ponents intended for critical circuits. 
And measurements using a bridge were 
generally quite slow - particularly if you 
were aiming for accuracy. 

For measuring stray capacitance in a 
circuit, the bridge was generally pretty 
useless, so specialised alternative instru¬ 
ments known (not surprisingly) as ‘stray 
capacitance meters’ were developed. 
These were often based on a small 
probe, containing an oscillator running 
at a few MHz, plus a detector circuit 
and a scheme to compare the imped¬ 
ance at the probe tip with that of a 
small internal capacitor. The accuracy 
was quite reasonable, although some of 
the earlier valve designs tended to drift 
a fair bit in zero setting as they warmed 
up. 

Nowadays, thanks to digital and IC 
technology, both kinds of measurement 
can be performed by a single, compact 
digital instrument. And they can be per¬ 
formed not only much more accurately, 
but considerably faster than with a 
bridge. 

The model Q-1222 capacitance meter 
now being sold by Dick Smith Electron¬ 
ics is a good example of this ‘new 
breed’ of compact digital instruments. 
Measuring only 180 x 83 x 38mm and 
weighing a mere 300 grams, it provides 
a total of nine measurement ranges - 
with full-scale readings ranging from 
200pF to 20 millifarads. 


The LCD digital display has a 3-1/2 
digit format, with high-contrast digits 
12.5mm high and very easily read. The 
maximum reading of 1999 gives a reso¬ 
lution of O.lpF on the lowest range 
(200pF), rising to lOuF on the 20mF 
range. 

Basic rated accuracy on all but the 
two highest ranges is 0.5% of reading, 
plus one digit - more than enough for 
all normal (and most abnormal) meas¬ 
urements. 

On the lowest range this is also quali¬ 
fied with a further tolerance of 0.5pF, 
so the effective lower limit for useful 
measurements is about 0.6pF. Similarly 
on the 2mF (2000uF) range the basic ac¬ 
curacy halves to 1% of the reading, 
again plus one digit, while on the high¬ 
est range it halves again to 2%. 

So even capacitors with values above 
2mF can be measured to within 2%, 
corresponding to 200uF at 20mF. Since 
capacitors with these values generally 
have very wide tolerances, this again 
seems more than adequate. 

The actual capacitance ranges are se¬ 
lected via a row of slider keys on the 
side of the instrument, in the same way 
as manual range switching on some 
hand-held DVMs. But if you check 
them from the photo, you'll find there 
are only 8 keys - so how do you select 
the ninth range? It's not really a prob¬ 
lem: you simply press in the -two (physi¬ 
cally) lowest keys together. 

There are two shrouded banana sock¬ 
ets for connection of the capacitor to be 
measured, and the Q-1222 comes com¬ 
plete with two matching short clip leads 


for connecting to large capacitors or 
components in situ. 

In addition to the banana sockets and 
just above them, there are two groups 
of pin jacks, to allow rapid testing of 
small discrete capacitors. This is 
achieved simply by pushing their pigtails 
into the most appropriately spaced pin¬ 
jacks - very handy. 

To allow for zero adjustment of the 
instrument itself, and also cancellation 
of the stray capacitance of the clipleads, 
the Q-1222 has a small zero adjust pot. 
This has a range of approximately +/- 
20pF, and only operates on the three 
lowest ranges - which are after all the 
only ones where strays will be relevant. 

The test voltage applied to the capaci¬ 
tor being tested is 3.2V peak maximum, 
with the ‘+’ terminal always more posi¬ 
tive than the ‘-’ terminal. This allows it 
to be used to check electrolytics just as 
easily as non-polarised types. 

Power for the instrument comes from 
a small 9V battery, which fits inside a 
small compartment at the bottom rear 
of the case. Also accessible inside the 
same compartment is a small cartridge 
fuse (250mA fast blow) used to protect 
the input circuitry against damage from 
charged high-value capacitors. 

The current drain is quite modest - 
typically around 4.5mA, giving an esti¬ 
mated life of about 100 hours for a nor¬ 
mal 216-type carbon-zinc battery and 
about twice that for an alkaline type. 
When the battery is nearing the end of 
its life a ‘LO BAT’ message appears on 
the display. 


What we found 

DSE sent us a sample of the Q-1222 
to review, and first up we checked it 
over physically. It seems to be quite 
sturdily made, with a case moulded in 
impact-resistant ABS or similar plastic. 
It is quite obviously made in Taiwan, by 


84 


ELECTRONICS Australia, March 1989 




Chung Instrument Electronics (CIE) - a 
firm which not surprisingly also makes 
DVMs. 

One of the things we noticed shortly 
after taking the unit out of the box was 
the fold-out tilting bail on the back. 
This allows the unit to be propped up 
on the workbench at a convenient angle 
of about 45°. A nice little feature! 

Inside the case, all of the circuitry is 
mounted on a single PCB, which ap¬ 
pears to be readily removable from the 
case should servicing ever be needed. 
The key switches appear to be solidly 
made and operate quite positively, 
while the other parts also seem of good 
quality. 


In operation we found the Q-1222 
very easy to use. It stabilises within a 
couple of seconds of switch-on, and can 
thus be used to make very rapid meas¬ 
urements on discrete caps of almost any 
size. 

We compared its calibration against a 
couple of close-tolerance caps of known 
value, and the figures were certainly 
within the rated accuracy/tolerance 
range expected. This suggests that the 
unit meets its specs, and would be more 
than adequate for the majority of nor¬ 
mal measurements - including value 
checking, selection of precision values, 
sorting and matching of sets. 

continued on page 123 


YOU DON’T 
HAVE TO GO TO 
THE ANTARCTIC 
TO SEE THE 
ICOM RANGE. 


VICTORIA: 

Melbourne. Associated Calibration Lab. 

(03) 842 8822. Baimsdale. Bairnsdale 
Communications. (051) 52 4622. Bendigo. 
Bendigo Communications (054) 47 8647. 
Warmambool. Ansonic Electronics. 

(055) 62 9688. Wendouree. Wecam 
Communication. (053) 39 2808. 

NEW SOUTH WALES: 

Sydney. Argent Ply. Limited. (02) 671 3333. 
Captain Communications. (02) 633 3545. 
Master Communications. (02) 682 5044. 
Raymond Terrace. Alback Communications 
(049) 87 3419. West Gosford. Pacer 
Communications. (043) 24 7844. Wollongong. 
Macelec. (042) 29 1455. 

SOUTH AUSTRALIA: 

Adelaide. Jensen Communications. 

(08) 42 6666. 
QUEENSLAND: 

Brisbane. Delsound. (07) 839 6155. 
Mobile Communications (Qld). (07) 277 4311. 
Mackay. D.S. Marine. (079) 51 1635. Mackay 
Communications. (079) 51 3544. Cairns. 
Integrated Tech. Services. (070) 51 8400. 
Gladstone. Jones Communications. 

(079) 72 1116. Townsville. Tradewinds Sailing 
School. (077) 72 4021. 
WESTERN AUSTRALIA: 

South Fremantle. McCorkills Coastal. 

(09) 335 5875. Perth. Communication Systems 
Aust. (09) 445 1333. Boulder. Hock 
Communications. (090) 93 1700. 
TASMANIA: 

Launceston. Marcom Watson. (003) 31 2711. 
Hobart. Marcom Watson. (002) 34 4500. 

NORTHERN TERRITORY: 
Darwin. Integrated Technical Services. 
(089) 81 5411. Alice Springs. Farmer 
Electronics. (089) 52 2388. 

ICOM AUSTRALIA HEAD OFFICE: 

7 Duke Street, Windsor, Victoria. 3181. 
Phone: (03) 529 7582. 
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EA Reference Notebook 


CRYSTAL OSCILLATOR CIRCUITS 


Old and new 

The following crystal oscillator circuits 
should prove useful to designers and 
hobbyists alike. The circuits are grouped 
into those used with logic gates, and 
those using a transistor as the active 
device. 

The transistor based circuits were 
originally published in EA November 
1972 in an article titled Quartz Crystal 
Oscillator Circuits. This article was 
written by John Foster and David Rankin 
from Hy-Q, and as these circuits could 
be considered standards, it was decided 
to reproduce them to coincide with the 
article on crystals elsewhere in this issue. 


The transistor circuits cover 
frequencies from 150kHz to 105MHz, 
and their configurations are all 
somewhat similar. Component values are 
tabulated for the different frequencies 
each circuit can be used for, and details 
of the construction of the coil for each 
circuit is also shown. 

The logic gate oscillator circuits are 
from various EA projects that 
incorporated a crystal oscillator. By 
lumping them all together, you should 
be able to find a circuit that will fulfil 
the function you need. Some circuits use 
CMOS gates, others TTL LS or even TTL. 
In all cases, the gates are actually 


connected as inverters, and NOR or 
NAND gates can be used, connected as 
inverters instead of actual inverter gates. 
Note that the specified family should be 
used as specified, that is, don't mix 
CMOS and TTL, or TTL and TTL LS etc. 

When constructing a crystal oscillator 
circuit, make sure all lead lengths are 
kept as short as possible and that stray 
capacitance is minimised. Very often a 
circuit will only work when the layout is 
correct, so don't give up if a breadboard 
layout doesn't fire up. Sometimes the 
opposite can occur, and a circuit 
transferred to a PCB may not operate as 
it did on the breadboard. 


4MHz 


1 ■ 5 k OIajF l-5k 

—VWt 1 y \aAt- 

—^ J —► 

IC1 a 74LS04 ICIb 

Crystal oscillator using two TTL 
LS inverters. The capacitor can 
be polyester or ceramic. 


CMOS 4001B 



A CMOS based oscillator circuit 
for around 1 to 2MHz. 


Ik Ik 

r J Ss M H Z p V l 


-II— 

270pF 


ICIb ICIc 


74LS04 

OUTPUT 


Another TTL LS crystal oscillator 
circuit, based around the 74LS04. 


22pF 

NPO 



Another CMOS based oscillator that isolates the crystal 
from the voltage and temperature characteristics of the 
CMOS gate. This circuit can run at 10MHz. 


22pF 

-II- 


,_ V 

3-»30pF 



A TTL based oscillator circuit from Hy-Q. The crystal is an AT cut 
fundamental mode type, which should allow a frequency of operation 
ranging from 3MHz to around 30MHz. 
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Recommended circuit for 
150-500kHz range 


R1 


100k 


Cl 


See Note 1 
See Note 2 
.OluF 
.01 uF 

Crystal Unit 


C2, C3 

R3 2.2k C4 

R4 2.2k C5 

VT BC108, XL 

SE1002 or similar 
LI 30 B & S enamelled wire wound on 
7.62mm diameter former with Neosid F25 
core. See Note 3. 

Notes: 

1. For crystals calibrated at series resonance, 
Cl = O.OluF 

For crystals calibrated at parallel 
resonance, Cl should be equal to the 
specified load capacitance, typically 30, 50 
or lOOpF. 

2. For CT cut crystals C2=C3 = 680pF 
For DT cut crystals C2 = C3= lOOOpF 

3. For frequencies between 150 and 300kHz, 
inductance to be between 800 and 
2,200uH (520 turns) 

For frequencies between 300 and 550kHz, 
inductance to be between 360 and 960uH 
(280 turns) 






Recommended oscillator circuit 
for 50-105MHZ fifth overtone AT 
cut crystals. 

R2 470 Cl 12pF 

R3 330 C2 18pF 

R4 470 C3 33pF 

C4 lOOOpF 


F (MHz) 

R1 

LI 

50-70 

2.7 k 

7 Turns 6mm long) 

60-85 

2.7k 

5 Turns 5mm long) 

80-105 

1.2k 

3 Turns 6mm long) 


Wound with 20 B & S 
enamelled wire on 
7.62mm diameter former 
with Neosid F29 Core 
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Recommended circuit for AT 

fundamental parallel crystals, 
1MHz to 21MHz. 

R1 100k Cl, C2, C3 see below 

R2 33k C4 OluF 

R3 See below C5 4.7 pF 

VT1 BF180, SE1010 VC1 60pF trimmer 

or similar XL Crystal Unit 


R1 i 

VT1 

. (Y 

\ : 

SC4 

•£F 

'H 


C5 

OUTPUT 
APPROX. 
0.5V RMS 

T 

1 “ 


INTO lk 
RESISTIVE 


F (MHz) 

R3 

Cl 

C2 

C3 

0.95-3 

3.3k 

220pF 

220pF 

680pF for 50pF crystals* 

Not required for 30pF 





crystals * 

3-6 

3.3k 

150pF 

150pF) 

120pF for 50pF Crystals * 

6-10 

2.2k 

150pF 

150pF) 

33pF for 30pF Crystals * 

10-18 

1.2k 

lOOpF 

lOOpF) 

Not required. 20pF crystals* 

18-21 

680 ohms 

68pF 

33pF) 

only for these ranges 


NOTE: The terms "20, 30 and 50pF crystals" refer to the capacitance load used when these 
crystals are measured in standard test sets, and is not related to any static capacitance 
present within the crystal unit itself. 


Recommended circuit for AT 
fundamental series mode, 1MHz 
to 21MHz. 

R1 R2 R3 R4 see below 
VT1 BF180, SE1010 or 
similar 

XL Crystal Unit 
Cl C2 C3 see below 
C4 OluF 
C5 47pF 



F (MHz) 

R1 

R2 

R3 

R4 

Cl 

C2 

C3 

LI 

0.95-1.65 
1.6 -2.5 

68k 

68k 

33k 

33k 

Not 

req’d. 

2.2k 

2.2k 

0047uF 
.0047uF 

680pF 

680pF 

680pF 

680pF 

140 Turns 
65 Turns 

2.5 4.0 

68k 

33k 

560 

1.5k 

0047uF 

220pF 

220pF 

65 Turns 

4.0 -6.0 

15k 

6.8k 

560 

1.5k 

.001 uF 

270pF 

270pF 

40 Turns 

6.0 -10.0 

15k 

6.8k 

560 

1.5k 

150 pF 

220pF 

220pF 

26 Turns 

10.0 -15.0 

15k 

6.8k 

560 

680 

100 pF 

220pF 

220pF 

16 Turns 

15.0 -21.0 

15k 

6.8k 

560 

680 

100 pF 

lOOpF 

lOOpF 

10 Turns 


Recommended circuit for 
15-63MHz third overtone AT cut 
crystals. 

R1 10k Cl C2 C3 C4 See below 

R2 4.7 C5 OOluF 

R3 470 VT1 BF180, SE1010 or 

R4 560 similar 

LI See below 
XL Crystal Unit 



F (MHz) 

Cl 

C2 

C3 

C4 


15-20 

lOOpF 

lOOpF 

68pF 

33pF 

12 Turns 30 B & S close wound 

20-26 

lOOpF 

lOOpF 

68pF 

33pF 

8 Turns 30 B & S Close Wound 

25-31 

lOOpF 

68pF 

47pF 

33pF 

8 Turns 30 B & S Close Wound 

30-43 

lOOpF 

68pF 

47pF 

33pF 

6 Turns 20 B & S Close Wound 

42-55 

lOOpF 

68pF 

47pF 

33pF 

5 Turns 20 B & S 6mm long 

48-63 

68pF 

33pF 

15pF 

15pF 

5 Turns 20 B & S 6mm long 


LI is wound on 7.62mm diameter former with Neosid F25 core. 

N.B. Under no circumstances should a tuned circuit at the crystal overtone frequency be 
included in the collector circuit of VT1 as this configuration will result in oscillation not 
controlled by the crystal. 
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PC Interfacing Feature. 



New I/O cards for 
lower cost interfacing 


Using a PC-based system for data acquisition and control 
generally involves expansion of its I/O facilities. A variety of 
approaches to this exist, each with its own advantages and 
limitations. A new approach using modular plug-in cards offers 
extended flexibility coupled with significantly lower price. 

by BRENDON HOWE 

Product Marketing Engineer, Analog Devices Inc. 

The IBM PC and its compatibles have PC’s memory. Most ADIO cards typi- 
captured an enormous amount of the cally provide 16 analog inputs (AIN), 2 
data acquisition system marketplace. In analog outputs (AOT), and a small 
just a few years, PC based data acquisi¬ 
tion systems have become a popular and 
widely used tool for most laboratory 
scientists, engineers, and even process 
control experts. The reason, quite sim¬ 
ply, is the availability of extensive sup¬ 
port devices for the computers. Personal 
computer users can now enhance their 
standard systems with plug-in peripheral 
devices and accompanying software, in 
order to build application specific com¬ 
puting system solutions. 

Although the popularity of the PC 
provides an excellent platform for pe¬ 
ripheral enhancement and expansion, its 
architecture is somewhat limiting. Un¬ 
like other bus-based systems such as the 
STD, VME and Multibus, the PC is not 
an ‘open-ended’ system. CPU type, 
memory expansion capability, storage 
capability, and chassis size are all prede¬ 
fined and are not interchangeable. As a 
result some of the enhancement and ex¬ 
pansion tools, such as a faster processor 
and more RAM memory, are elimi¬ 
nated when the PC architecture is 
chosen. 

The standard IBM PC contains 8 I/O 
expansion slots that provide a ‘paral¬ 
leled’ expansion of the computer’s inter¬ 
nal bus. Analog and digital I/O (ADIO) 
capability, common to most automation 
applications, is accomplished by install¬ 
ing an I/O card into one of the eight ex¬ 
pansion slots. The card is mapped into 

the host computer’s memory and will, The Ana i og Devices RTI-820 I/O card 
when instructed to, fetch and feed ana- vv/f/i a broad range of interfacing 
log and digital I/O data to and from the control. 


number of digital I/O (DIO) on a single 
long slot PC board. 

Not all of the 8 expansion slots are 
available for ADIO cards, however. 
Normally, some of these slots are taken 
by other peripheral cards such as a co¬ 
lour graphics display card, floppy disk 
controller card, fixed disk controller 
card, and a communications/expanded 
memory card. Since these functions are 
often critical requirements for automa¬ 
tion applications, expansion slot avail- 


provides the IBM PC and compatibles 
possibilities for data acquisition and 
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ability may be cut in half (4 slots maxi¬ 
mum). Assuming the standard ADIO 
card density of 16 AIN, 2 AOT, and 16 
DIO, PC based solutions become lim¬ 
ited to 64 AIN, 16 AOT, and 64 DIO - 
certainly not an adequate point count 
for medium to large scale applications. 

It is obviously not cost effective to 
purchase additional PC’s in order to ac¬ 
commodate additional I/O cards. After 
all, more computing horsepower is ex¬ 
pensive and may not necessarily be 
needed. Two expansion techniques have 
developed in order to accomodate addi¬ 
tional I/O channels into a single PC: (1) 
external plug-on boxes; and, (2) modu¬ 
lar plug-in boards. 

External boxes 

The ‘Plug-On’ box expansion ap¬ 
proach consists of reading remote I/O 
through an externally mounted box. 
The box consists of an open chassis, 
power supply, and the necessary com¬ 
munications control circuitry. Since the 
plug-on box is self-contained within its 
own chassis, it is relieved of the slot 
limitation of the PC and also offers the 
added benefit of being isolated from the 
potential power and noise problems 
often found within the PC. 

Most ‘plug-on’ box solutions are intel¬ 
ligent processing systems with their own 
independent microprocessor and memo¬ 
ry. The on-board processing power is 
generally used to initiate data acquisi¬ 
tion runs, process and reduce data, and 
control the serial communication link 
(RS232, 422, etc) back to the PC. This 
processing power also provides the 
benefit of reducing the dependency on 
the PC’s CPU to perform critical deci¬ 
sion making or housekeeping functions. 

A second form of external box that is 
often used is the PC bus expansion 
chassis. The expansion chassis is similar 
to the intelligent box in that it is free of 
the PC’s internal chassis and therefore 
overcomes the physical slot limitation. 
Similarly, it also provides protection 
from potential power and noise prob¬ 
lems within the PC itself. The expansion 
chassis, however, contains no on-board 
intelligence and is not separately pro¬ 
grammable. It communicates back to 
the PC through internally mounted in¬ 
terface cards that map the box into the 
PC’s RAM memory. 

Although the external box approach is 
an adequate and quite popular expan¬ 
sion technique, it does involve several 
disadvantages. Intelligent boxes, for ex¬ 
ample, require a communications link 
back to the PC, a requirement which se¬ 
verely limits throughput rates because 
the external box does not have direct 



Above left are the connections for the RTI-820's analog I/O bus. To the right 
is a block diagram of the sub-multiplexing system. 


access to the PC bus. In addition, its 
on-board microprocessor often requires 
substantial software development, some¬ 
times more than that of the PC itself. 
The expansion chassis, on the other 
hand, is limited by the ability to run the 
parallel bus outside of the PC. Most 
vendors limit the cable length to 12 
feet, severely restricting the location of 
the external box. 

The most significant disadvantage, 
common to both approaches, is price. 
Configurations requiring even a small 
point-count expansion may require pur¬ 
chase of a complete, stand-alone pro¬ 
grammable system, sometimes costing 
up to $9000.00 or more. Even the ex¬ 
pansion chassis approach requires the 
user to purchase an external box, power 
supply, and the necessary PC interface 
cards. 


Modular plug-in cards 

The most recently developed expan¬ 
sion technique for additional I/O chan¬ 
nels is the modular card approach. This 
technique involves the input and output 
of data through a carrier card mounted 
in the PC chassis, while separate mod¬ 
ules or panels are used to carry in the 
multiple I/O channels. This card may be 
in the form of a module carrier card, a 
bus driver card, or simply an A/D and 
D/A card, depending on the product se¬ 
lected. 

The primary advantage in using the 
modular card expansion technique is its 
low cost. The cost effectiveness of this 
solution is achieved through the follow¬ 
ing design considerations: 

(1) Additional hardware purchases, 
such as extra carrier boards or ex- 



A more detailed diagram showing the way the I/O signal paths are 
implemented using the RTI-820 board and mating modules. 


ELECTRONICS Australia, March 1989 







































































The Analog Devices 5B series of analog input and output modules extend the 
interfacing to the final sensors and actuators. 


New I/O cards 

ternal boxes, are minimal since the 
same carrier card is used for the ex¬ 
pansion modules and/or panels. 

(2) Signal types and levels may be 
mixed and matched by installing 
mixed modules and/or panels. 

(3) A carrier card interface allows users 
such as OEMs to easily design inex¬ 
pensive, customed signal condition¬ 
ing modules and panels. 

Other advantages in using the modu¬ 
lar cards include faster throughput rates 
(resulting from the I/O card having di¬ 
rect access to the PC bus), easier signal 
termination achieved through off-board 
termination panels, and the benefit of 
MS-DOS based software support, since 
the I/O card is mapped into PC memo¬ 
ry- 

Sub-multiplexing 

Sub-multiplexing is a method of ac¬ 
commodating multiple input and output 
channels through off-board multiplex¬ 
ers, and is generally the least sophisti¬ 
cated and least expensive of all the 
modular card designs. The carrier card 
functions as an analog to digital (A/D) 
and digital to analog (D/A) converter 
and also provides the channel address- 


dinate the multiplexing functions. In 
this manner, all input and output chan¬ 
nels are terminated at remote panels 
and are input to the base card on a one- 
by-one basis. 

The sub-multiplexing approach to 
analog I/O expansion is implemented on 
the Analog Devices RTI-820 data acqui¬ 
sition card. The card provides an analog 
I/O connector that includes a single ana¬ 
log input voltage line, a single analog 
output voltage line, input and output 
decoder addressing lines, and the strobe 
lines necessary to control the timing of 
the I/O functions. The block diagrams 
on page 90 show basic and more de¬ 
tailed representations of the sub-multi¬ 
plexing technique. 


The multiplexing is done at the re¬ 
mote panels and is controlled by the 
base card. Six input and four output 
decoder lines are supplied to provide up 
to 64 analog inputs and 16 analog out¬ 
puts into a single card through daisy- 
chained external panels. The panel op¬ 
tions not only provide for I/O expan¬ 
sion, but also allow a wide range of sig¬ 
nal levels to be mixed and matched, 
since all signals are conditioned into 
high level voltages at the remote panels. 

For further information on expansion 
for PC based data acquisition, contact 
Parameters Pty Ltd, Melbourne (03) 
575 0222, Sydney (02) 888 8777, Perth 
(09) 242 2000. 0 




NOTHING MATCHES THE D/C SC-5000 
DESOLDERING TOOL FOR COMPACT 
SIZE, LIGHT WEIGHT, FEATURES 
AND PRICE 


The DIC SC-5000 
solder cleaner, unlike con¬ 
ventional desoldering sta¬ 
tions, is so easy to handle 
because it has a vacuum pump built 
in and requires no connecting tubes or 
separate compressor. Just one power 
cord and that’s all. 

The integration of the suction 
nozzle and vacuum pump results in 
greater suction power. Due to it's 
powerful 60 watt ceramic heater, it 
heats rapidly and recovers immedi¬ 
ately during use. Exact tempera¬ 
ture control is accomplished by a 
zero-crossing feedback circuit, 
eliminating RF interface and pre¬ 
venting damage to integrated cir¬ 
cuits, multi-layer boards and through 
-hole-plated PC boards. With the flick 
of a switch the DIC becomes a hot 
blow gun. 

And at the recommended retail price of $495 the DIC 
SC-5000 won't burn a hole in your pocket. 

Available now in Australia exclusively through Tecnico 
Electronics and appointed Distributors. 


SYDNEY 439 2200 MELBOURNE 235 3000 

11 Waltham Street, Artarmon, NSW. 2064. 
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Real world signal components 



□ analog 
devices 


ANALOG TO DIGITAL 1 



f DIGITAL SIGNAL PROCESSORS 1 



Model Resolution No. Channels Conversion Rate Data Access Time F.I.F.O. Size 

AD1332 12 Bit 1 125 KHz max 15 nS 32 word x 12 Bit 

AD 1334 12 Bit 4 64 KHz max 15 nS 32 word x 14 Bit 

AD7878 12 Bit 1 100 KHz max 40 ns 8 word x 12 Bit 

AD7672 12 Bit 1 330 KHz max 90 ns NIL 

NOTE: We also have a complete range of A to D converters to suit all Real World conversion applications. 

Model Cycle Rate Data Memory Program Memory Cycle Time 

ADSP2100 6 or 8 MHz 16Kxl6Bit 32Kx24Bit 170 nS (6) 

(External) (External) 125 nS (8) 

ADSP2100A 10 or 12.5 MHz 16Kxl6Bit 32Kx24Bit lOOnS (10) 

(External) (External) 80 nS (12.5) 

ADSP2101/2 12.5 MHz lKxI6Bit 2Kxl6Bit 80 nS (12.5) 

(Internal) (Internal) 80 nS (12.5) 

Expandable to 64K x 24 Bit 
(External) 

NOTE: If your application requires faster cycle rate or higher resolution we have a complete range of word slice components. 



PERFECTION IN MEASUREMENT 






Interfacing Products 




Data acquisition 
and control software 

National Instruments Corporation has 
released an enhanced version of its 
Lotus ‘Measure’ data acquisition and in¬ 
strument control software system. The 
original version of Measure ran on IBM 
PC/XT/AT personal computers and 
worked with several of the National Is- 
truments original IEEE-488 (GPIB) 
boards for these machines. The new 2.0 
version supports these same platforms 
and GPIB boards, but also offers in¬ 
creased performance capabilities using 
the company’s recently announced 
GPIB and multifunction analog, digital, 
and timing input/output (I/O) boards for 
the PC/AT bus and PS/2 Micro Chan¬ 
nel. 

Measure is a software system for 
scientific applications that require data 
acquisition and instrument control. It 
consists of a set of data acquisition 
drivers for 1-2-3 or Symphony (both 
from Lotus) for acquiring, formatting 
and storing data directly into a spread¬ 
sheet. All functions normally available 
in the spreadsheet are available for im¬ 
mediate data reduction, analysis, and 
textual or graphical representation. 

The software acquires data using 
GPIB, RS-232, and analog-to-digital 
(A/D) interfaces. In addition to sup¬ 
porting the National Instruments GPIB- 
-ECU-and -GPIB-PCI1A IEEE-488 in¬ 
terfaces, the new version of Measure 
works with the company’s high perform¬ 


ance AT-GPIB and MC-GPIB IEEE- 
488 interface boards and its AT-M10-16 
and MC-M10-16 multifunction analog, 
digital, and timing I/O boards. 

The AT-M10-16 and MC-M10-16 fea¬ 
ture software-programmable gain, a 12- 
bit A/D converter with 16 single-ended 
analog inputs, two 12-bit digital-to-ana- 
log converters, eight TTL-compatible 
digital lines, and three 16-bit 
counter/timer channels. 

For more information on Measure, 
contact Elmeasco Instruments on (02) 
736 2888 (Sydney), (03) 879 2322 (Mel¬ 
bourne) or (07) 875 1444 (Brisbane). 


IBM-PC output board 
switches 10 amps 

The PC-10-DK is the latest release in 
Procon Technologies’ range of IBM-PC 
‘real-world’ digital I/O boards. Designed 
and manufactured in Australia, these 
boards provide eight SPST relay outputs 
capable of switching 10A at 250V AC 
or 30V DC. 

The externally mounted boards are 
ideal for OEM applications, with up to 
15 boards capable of being connected 
via computer ribbon cable to the paral¬ 
lel printer port on any IBM-PC or com¬ 
patible (this provides a total of 120 in¬ 
puts and 120 outputs). The boards may 
be mounted up to 30 metres from the 
computer and are powered from either 
a 5V DC supply or from a 9 to 12 volt 


AC or DC source (an on-board regula¬ 
tor is provided). 

Supplied with each board are IBM-PC 
software driver routines for use with 
GWBASIC, QuickBASIC, TurboBAS- 
IC, QuickC and all Microsoft languages. 
Other I/O options are available, includ¬ 
ing an industrial version with plug-in 
screw terminals and plug-in relays. 

For further information contact 
Procon Technology, PO Box 43, Essen- 
don 3040 or phone (03) 336 4956. 

Image decompression 
card for PC-ATs 

Brooktree Corporation has an¬ 
nounced the Bt70101 Image Decom¬ 
pression Processor, an add-in card for 
the IBM PC AT and compatible com¬ 
puters. The Bt70101 provides high¬ 
speed decompression of CCITT Group 
3 and Group 4 digital facsimile encoded 
images. Applications for this new prod¬ 
uct will include document filing systems, 
PC workstations which support image 
databases and high-speed FAX servers 
for local area networks. 

Brooktree developed a new decom¬ 
pression engine, for the Bt70101 which 
provides 20M bit-per-second decompres¬ 
sion rates for high-speed image process¬ 
ing. For standard operation with sys¬ 
tems worldwide, the board conforms to 
CCITT international recommendations 
on Group 3 and Group 4 facsimile 
image decoding. 

The Bt70101 Image Decompression 
Processor is the only product of its kind 
to offer programmable line lengths to 
64K bits. The line register, controlled 
by the PC host, specifies the image line 
length from 8 to 64K bits. This allows 
the Bt70101 decompression images as 
large as 60 inches scanned at 1000 dpi. 

The Bt70101 is available with an 
Evaluation Kit which consists of a 
User’s Guide and a DOS-compatible 
floppy diskette. The diskette contains 
comprehensive diagnostics to verify the 
functionality of the Bt70101, demonstra¬ 
tion software and compressed image 
files. 

For further information contact 
Energy Control International, 26 Boron 
Street, Sumner Park 4074 or phone (07) 
376 2955. 
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24 channel 
PC-based 
logic 
analyser 



The Axelen ALA-24100 PC-based Logic Analyser turns an 
IBM-PC/XT/AT or compatible into a high performance, user 
friendly logic analyser for a fraction of the cost of a conven¬ 
tional stand-alone instrument. New software allows the user 
to view Timing and State diagrams for 24 channels simulta¬ 
neously. With excellent HELP features provided throughout, 
operation of the ALA-24100 is simple and requires no 
memorising of complex commands. 

The system requires only a PC with one floppy disc drive, 
256K of memory, and any graphics display card. Installation 
simply consists of fitting the dedicated interface card directly 
into one of the expansion slots of the PC, and plugging in 
the ALA-24100. Printout of results can be obtained using 
the computer’s printer at any stage of operation. 

The system has a maximum internal clock of 100MHz or 
can be run using an external clock at up to 25MHz. 2KB of 
data can be collected per channel, on a maximum of 24 
channels using clock rates up to 25MHz, while at high 
speeds (up to 100MHz INT clock) 8KB of data per channel 
can be collected over 8 channels. 

Complex events are easily captured with the multi-level se¬ 
quential trigger facilities, which allow the user to specify a 
series of events to trigger recording. Trigger levels and pre¬ 
trigger data capture can also be set. Data Qualification can 
be enabled to ensure the ALA-24100 captures only those 
events of interest to the user. 

Further information is available from Emona Instruments, 
86 Parramatta Road, Camperdown 2050 or phone (02) 
519 3933. 

Low cost DMMs with data bus 

Emtek has released a new range of handheld digital mul¬ 
timeters that have an in-built data bus terminal for interfac¬ 
ing with computers and printers. But more importantly, the 
LT-Series are practically the same price as DMMs without a 
data bus. 

The measurements can be transferred via the data bus in 
two ways. The handheld can be directly connected to the 
LT-Series Printer, to provide stand-alone data logging and 
recording. Alternatively, the instrument can be connected to 
a BF-232 bus converter buffer box. This equally low cost 
adaptor converts the bus information to RS-232C ASCII for¬ 
mat, thereby providing a link to any computer with a serial 
interface. 

When used in conjunction with the Data Recorder/Analy¬ 
ser Program, BUSF-V1.0, for IBM-PC/XT/ATs or compat¬ 
ibles, the system becomes immediately useful. The program 
allows the data to be collected automatically or manually; to 
be tabulated and printed; and MAX/MIN values to be 
preset, with warnings given if limits are exceeded. 

The LT-Series extends to a range of portable digital instru¬ 
ments measuring AC/DC volts and current, AC wattmeter, 
milliohm meter and LCR meter. 

For further information contact Emona Instruments, 86 
Parramatta Road, Camperdown 2050 or phone (02) 
519 3933. © 



Power and Speed at an affordable price, on your IBM PC. 

Or CAD the powerful and easy to use Electropig Design Software 
now provides complete End to End Design. 

First design your circuit using the Schematic Pt s ign T ools i SP T). 

OrCAD/SDT Features: 

•Over 3700 unique library parts and graphic parts editor 
•Unlimited levels of hierarchy 

•Standard macros supplied and user entry of keyboard macros 
•Netlisting to 22 other packages plus other post processing utilities 
•Variable size worksheets, text and output 

Simolate yvur design with Yerification/ S imulatio n Tw ls iX SI L 
OrCAD/VST Features: 

•14,000 gate capacity from up to 50 channels input 
•10,000 events per second (8MHz AT) 

•10 breakpoints, 16 AND/OR signals per breakpoint 

•Logic analyser format simplifies data analysis 

•Selectable minimum or maximum delays and model library source 

OrCAD/PCB Features: 

•Auto routing up to 32" x 32" with 16 copper layers maximum 
•Selectable track, via and isolation from 0.001" to 0.255" 

•Square, rectangular, round, oval and SMD pads 
•Grid bases of 100, 50, 25, 10,5 mils. Off grid to 1 mil. 

•Ratsnest, force vector for placement optimization 

All OrCAD products are fully compatible and include 
12 months free updates and support. 


CUT OUT AND MAIL TODAY. 

We will send you a FREE Demo and Literature. 
Name_ 

Title_ 

Company_ 

Address_ ; _ 

Telephone_Fax_ 

Prometheus Software Developments Pty Ltd 
260 high Street Kew. Vic. 3101. 
Telephone: (03) 862 3666. 

Fax: (03)862 2092. 
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Computer Kit Review: 

Uni-X low cost 
PC/XT clone kit 

We recently put together this IBM compatible machine offered 
by the Uni-X company of Queensland, and found it a very 
simple task. The final result is a high performance XT style 
computer at a very reasonable price. 

by ROB EVANS 


The proliferation of IBM compatible 
computers in the marketplace has 
caused some fierce competition between 
the various manufacturers and distribu¬ 
tors. They have been either forced to 
cut their prices to the bare bones and 
rely on high volume sales, or offer extra 
facilities and higher performance in 
their machines. 

The Uni-X company seems to have 
achieved both of these aims by cutting 
costs at the assembly stage - allowing 
you, the lucky buyer, to complete the 
final work! 

However it should be pointed out 
from the start that assembling this type 
of kit is really quite straightforward, 
and should only take an evening of lei¬ 
surely work. This is because the actual 
construction is little more than mount¬ 
ing the various pre-tested modules in 
the metal case, and plugging in their in¬ 
terconnection cables. It only takes a lit¬ 
tle patience, a pair of pliers (or prefer¬ 
ably an 1/8" nut driver) and a Philips 
head screwdriver. 

To encourage confidence in a ‘build- 
it-yourself computer, the Uni-X people 
provide a limited warranty (backed by 
Honeywell Ltd) with the basic kit, and 
offer an optional 12 months warranty 
for those who need the extra security. 
However, providing the assembly in¬ 
structions are followed carefully, there 
should be no problems with the final re¬ 
sult. 

Features 

The ‘Super-10 XT’ as supplied by 
Uni-X is equipped with an 8-slot 
4.77/lOMHz motherboard with the full 
640K complement of RAM (120ns). 
The main processor is an NEC V20 de¬ 
vice, which is fully compatible with a 


standard 8088 processor, yet will exe¬ 
cute a large part of the instruction set in 
less clock cycles. Ultimately, this en¬ 
ables the machine to run up to 50% 
faster (depending upon the program) 
for the same clock frequency. 

The motherboard also contains a 
recognised brand BIOS chip (Award), 
which should ensure IBM software com¬ 
patibility, plus an interesting VLSI com¬ 
ponent which appears to replace a large 
number of chips in the usual XT-style 


motherboard. This custom chip is a very 
small flat pack device with 100 connec¬ 
tion pins, and has allowed the designers 
to reduce the overall component count 
by a large degree. The end result is a 
compact, yet relatively powerful moth¬ 
erboard. 

Another standard feature of the Uni- 
X is the multi-function I/O card which 
includes two RS-232 serial ports, a par¬ 
allel printer port, floppy disk controller, 
games adaptor and a battery backed 
clock/calendar. Also supplied is a stand¬ 
ard colour graphics adapter (CGA) 
card, one 360K floppy disk drive and 
the usual XT-style 150 watt power sup¬ 
ply. 

All of the above mounts into an AT- 
style fliptop case incorporating a key¬ 
board lock facility (which doesn't lock 



The completed Uni-X super 10 XT - from a number of parts to parting num¬ 
bers in less than an hour! 
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A look under the bonnet of the Uni-X. Note the compact motherboard and mounting bracket for the extra 
disk drive(s). 


the lid, incidentally), plus turbo and 
reset buttons. The final interface to the 
rest of the world is via an AT-style 84 
key keyboard, and a Magna dual fre¬ 
quency TTL monitor. 

To assist constructors, the kit is sup¬ 
plied with an assembly instruction 
manual which incorporates extra expan¬ 
sion and troubleshooting sections (a 
nice touch), and individual booklets for 
the three main circuit boards. The as¬ 
sembly manual appears to have been 
written locally and is quite effective, 
whereas the three booklets which come 
from the (presumably Taiwanese) card 
manufacturers provide some useful in¬ 
formation - despite their intriguing use 
of the English language! 

Building it 

The Uni-X kit arrived in two cartons; 
one for the monitor screen and the 
other containing the metal case and a 
number of smaller boxes, which in turn 
held the individually packaged modules 
and hardware. Unpacking each box re¬ 
vealed quite generous amounts of pro¬ 
tective packaging, which should safe¬ 


guard the components against any rough 
handling during transit. 

A quick inspection of the circuit 
boards indicated that the various DIP 
switches were already at the correct set¬ 
tings for booting-up a machine with one 
floppy drive, 640K of memory, and a 
colour graphics adaptor (CGA) card. 
Similarly, an examination of the metal 
case showed that the rubber feet, power 
supply, disk drive, speaker, indicator 
LEDs and keylock switch were already 
installed. This means that the actual 
construction of the sample kit only in¬ 
volved installing the three cards (the 
motherboard, graphics and I/O cards), 
and plugging in the various cables be¬ 
tween the modules. 

The first step in assembling the Uni-X 
is to mount the motherboard on its six 
brass spacers, which are screwed to the 
bottom of the case via oversize holes. 
This allows the position of the board to 
be adjusted for the correct alignment 
within the box. 

Next, all of the interconnection leads 
are plugged into the motherboard, 
which is the only tricky part of the con¬ 


struction. This is mainly because the 
two leads from the power supply are 
terminated in identical sockets, and 
could easily be plugged into the wrong 
halves of the motherboard's single mul¬ 
tipin connector. However the manual is 
quite clear on this point, with a number 
of extra instructions and warnings sup¬ 
plied on a component overlay diagram 
of the motherboard. 

Also, there is no information on the 
correct orientation of the ‘turbo’ and 
‘power’ LED sockets, which may be 
plugged into the two-pin motherboard 
connectors either way around. This is 
not much of a problem, and is cured by 
simple trial and error - if they don't il¬ 
luminate, just reverse the polarity of the 
sockets. Naturally the two switches and 
the loudspeaker will work when con¬ 
nected in either direction. 

After that, the video and I/O cards 
are plugged into the motherboard con¬ 
nector slots, and their mounting plates 
locked to the rear of the case with the 
supplied screws. The floppy disk con¬ 
troller is incorporated within the I/O 
card, and communicates with the 
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Uni-X clone kit 

drive(s) via its gold plated edge connec¬ 
tor and the usual flat ribbon cable that 
will connect to two drives. The power 
supply has four standard disk drive 
power connectors to choose from, al¬ 
lowing plenty of scope for increasing the 
number of drives at a later date. 

The final steps of construction involve 
the installation of the second RS232 
port and the games adaptor sockets, 
which share a common mounting plate 
and connect to the I/O board via two 
flying ribbon cables. Incidentally, for 
this second RS232 facility to be func¬ 
tional, an 8250 UART plus a couple of 
line interface chips (not supplied) must 
be added to the board. 

A number of spare mounting plates 
were provided to fill the blank spaces in 
the rear panel, where no expansion 
cards are installed. Unfortunately, most 
of these plates had a reinforcing ridge 
along their full length which made for 
an uncomfortably tight fit between the 
mother board and the rear of the case. 
It seems this box/motherboard layout is 
designed for the completely flat style of 
mounting plate, such as those attached 
to the video and I/O cards. 

So despite that minor hiccup, assem¬ 
bling the Uni-X kit was quite a straight¬ 
forward process. Providing the step by 
step instruction manual is followed, you 
end up with a low cost turbo XT ma¬ 
chine that should work first time. In 
fact, the sample kit was up and running 
in less than an hour, and delivered a 
gratifying self-test ‘beep’ when initially 
booted from an MS-DOS floppy disk. 

Performance 

To test the relative performance of 
the machine, we used the advanced ver¬ 
sion of Norton's System Information 
utility. This delivered a ‘computing 
index’ relative to the IBM PC/XT of 4.0 
with the Uni-X running at its maximum 
clock speed (10MHz), while at the 
standard XT speed (4.77MHz) the ma¬ 
chine returned an index of 1.8. 

These are excellent figures, and must 
place the Uni-X amongst the fastest 
XT-style machines around. This is 
presumably due to the high clock speed 
of 10MHz, and the use of the V20 pro¬ 
cessor chip. The efficiency of the V20 
may been seen from the figure returned 
for the 4.77MHz test, where the Uni-X 
is almost twice as fast as the original XT 
for the same clock speed. 

From a more subjective point of view, 
the combination of a CGA card and 
monochrome monitor is a little hard on 


the eyes. Of course, the lack of defini¬ 
tion cannot be blamed on the quality of 
the electronics, it's just the limited reso¬ 
lution of a CGA-driven mono screen. 

The remaining operator functions 
work well. The keyboard has a nice 
positive feel and the disk drive, al¬ 
though a little noisier than others, per¬ 
formed without fault. Naturally, a com¬ 
puter with a single disk drive is rather 
limiting, and the serious user would 
probably go for the second floppy or 
hard disk drive options. 


Expansion 

Included with the sample kit was a 
full list of options for the Super-10 XT, 
which ranged from simple extension 
cables to a 50Mb hard disk drive and 
controller. Naturally the options se¬ 
lected (if any) will depend on the final 
use of the machine, and how deep your 
pockets are. But whatever the require¬ 
ments may be, the Uni-X people should 
have the appropriate option. 

To build up a low cost system for 
straightforward computing tasks, a logi¬ 
cal selection of options would be the 
second floppy drive, and a Hercules dis¬ 
play card in lieu of the standard CGA 
board. This combination will provide a 
well defined monochrome display and 
sufficient disk drive capabilities for most 
spreadsheet and word processing tasks. 

To assess the difficulty of this type of 
update, the above options were installed 
into the sample machine. This proved to 
be quite a simple task, and was com¬ 
pleted in a matter of minutes. Installing 
the Hercules card merely involved slot¬ 
ting it in place of the existing CGA 
card, and setting the motherboard DIP 
switches to the monochrome display 
position. Similarly, the second floppy 
drive was mounted above the existing 
drive, the spare power and signal sock¬ 
ets connected, and DIP switches set for 
a twin floppy configuration. 

The actual mounting for the disk 
drives is basically a U-shaped metal 
bracket, which is about the size of two 
rows of double stacked standard drives. 
This means the Uni-X can easily accom¬ 
modate the familiar twin floppy and one 
hard disk arrangement, or fit up to four 
floppy drives. However there is no 
means of supporting the drives in the 
centre of the bracket, leaving any drives 
mounted at the top of the stack only at¬ 
tached on one side. The front panel cut¬ 
out tends to align the drive to some ex¬ 
tent, but a small spacer was required 


between the top and bottom units to 
successfully support the free side of the 
upper drive. 

Value for money 

So how cost effective is the Uni-X 
kit? Well, the question is not as simple 
as it may seem, since comparative XT 
clones on the market have a wide varia¬ 
tion of ‘standard options’ for a given 
price. While a particular advertisement 
may offer a machine for an exception¬ 
ally low price, closer scrutiny often re¬ 
veals that the package may lack a moni¬ 
tor screen, or is only fitted with the 
minimum 256K of memory for example. 

At the time of writing, the basic Uni- 
X kit is priced at $999 including sales 
tax, which is a very competitive figure 
amongst other XT machines with similar 
system configurations. And as a bonus, 
the Uni-X will outrun most of the 
competition with its V20-equipped 
10MHz motherboard. 

There's no doubt that part of the cost 
saving is due to the fact that the buyer 
completes the final stages of construc¬ 
tion. Even if you include an appropriate 
fee for your labour (at a realistic rate!), 
the price of the Uni-X is still quite low, 
since the work takes such a short time 
to complete. 

Note however that the basic kit does 
not include the essential disk operating 
system (DOS), which may be ordered 
as MS-DOS version 3.3 from Uni-X for 
an additional $195. 

As mentioned above, a second floppy 
drive and the alternative Hercules video 
card would be worthwhile additions to 
the basic system. These may be ordered 
for an extra $15 and $195 respectively, 
raising the total purchase price (includ¬ 
ing DOS) to about $1400. Once again, 
the Uni-X tends to come out ahead of 
the opposition in terms of price and 
performance, with the added satisfac¬ 
tion of having ‘built it yourself. 

Before you rush for your cheque 
book, there are a couple of final cost 
aspects to consider. The nice Uni-X 
people provide free transport of their 
kits to buyers outside the Brisbane 
metropolitan area, however they offer 
optional transport insurance for $10 - 
this may be worth it for the peace of 
mind. Also, a 12-month warranty option 
is available for an extra $60. 

For more detailed price information 
or to order your Uni-X kit, write to: 
Uni-X CompuPak Division, 16-20 Ed- 
mondstone St, Newmarket, Queensland 
4051, or phone (07) 356 7866. ft) 
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This man isn’t a 
computer expert, 

yet he chose a UNI-X 


CompuPak 


kit - and 
assembled it 
in one 
night! 




andthe 
experts 
agree 
with his 
choice. 


No, he's not a genius, 
he's brilliant at spotting great 
value. Like many of us, he’s 
realized that a personal 
computer is invaluable, yet 
the price tag for a 
professional unit has always 
been a little beyond his 
reach. Until now. 

Quite simply the UNI-X 
CompuPak kit contains all the 
major componentry of a top 
quality Industry standard 
computer, in an unassembled 
form. You save the dollars 
and increase your 
knowledge, by putting it 
together yourself. 

UNI-X also provide a 
National Warranty through 
Honeywell Ltd, a professional 
network of expert backup and 

The complete Super 10 kit 
contains: 

□ Super — 10 mother board 
640K Installed 

4.77/10MHz, plus V-20 
chip (very fast!) 

□ Colour graphics adaptor 
card. 

□ Multi I/O Card-Serial/ 
Parallel Ports, Games Port, 
Clock, calendar, Floppy 





□ 150 watt switching power 
supply. 

□ High tech flip-top 

□ Complete set of 
accessories. 

□ AT style keyboard. 

□ Industry standard — 
all IBM software. 

□ Assembly manual 

□ Utility Disk. 

□ All upgrade options 


Ul\li-X S CompuPak 


Phone (07) 356 7866 
Dealer enquiries welcome 
Phone (07) 356 8311 


>n, 16-20 Edmondsto 


. see for yourself in the ful 
Report in the October '87 is: 
ring us for a copy. 
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to include the code numbers and $5 
postage and handling. If the coupon is 
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numbers and prices of the books you 
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telephone number, plus cheque, money 
order or credit card details (card type, 
card number, expiry date and signa¬ 
ture} and send it all to Federal Pub¬ 
lishing book offer. Freepost No 4, PO 
Box 227, Waterloo, NSW 2017. No 
stamp required. And don't forget to 
sign all orders. 






New low distortion 
Audio Oscillator - 2 


Construction project: 


As promised last month, we present here construction details 
of an inexpensive, easy to build low distortion audio oscillator. 
This instrument can be built either as an excellent general 
purpose oscillator, or as a full-featured low distortion 
instrument. 

by PHIL ALLISON and PETER PHILLIPS 


Last month we described the theory 
behind this rather ingenious audio oscil¬ 
lator. If you have not already done so, 
we suggest you read the previous article 
to familiarise yourself with the design 
concepts. 

Recapping briefly, the oscillator uses 
a phase-shift oscillator with a summing 
network that effectively cancels har¬ 
monic distortion. However, the main 


feature of the circuit is its simplicity. 

In this article we will describe how to 
build the basic oscillator, as well as the 
reasons for the various options that can 
be incorporated. The circuit in its basic 
form is a good quality general purpose 
audio oscillator, that uses ‘garden vari¬ 
ety’ components. In this configuration, 
the stabilising element is a network of 
diodes, giving a stable output signal 


level, even when changing ranges. De¬ 
spite the use of the diode network 
rather than a thermistor, the distortion 
level of around 0.2% will probably sat¬ 
isfy the majority of users. 

If you want to obtain the lowest possi¬ 
ble distortion, a thermistor is required, 
and distortion figures of 0.001% be¬ 
come possible. Naturally, some care is 
also required in the choice of the other 
components, as will be described. How¬ 
ever, apart from the thermistor, all 
components should be fairly readily ob¬ 
tainable anyway. Like any high quality, 
low distortion instrument, the end result 
will depend on the quality of the com¬ 
ponents used. 

So with this project a choice is possi¬ 
ble. Spend the extra time and dollars to 
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get the ultimate performance from this 
instrument, or use it in its basic form. 
Either way, this oscillator should prove 
to be one of our success stories. 

Circuit description 

The oscillator consists of two NE5532 
(or TL072) dual operational amplifiers, 
in an unusual phase shifting configura¬ 
tion with a special combining and dis¬ 
tortion reducing stage around A4. The 
10k dual-gang potentiometer varies the 
frequency over a decade range, which 
when combined with the switched ca¬ 
pacitors, provides a frequency coverage 
from 2Hz to 200kHz. 

Mode switch S2 selects either the op¬ 
tional thermistor or the diode network 
to stabilise the output of the oscillator. 
The third position on S2 brings the 
square wave converter into operation. If 
you don't use the thermistor, S2 can be 
a two position switch, rather than the 
three position switch shown in the cir¬ 
cuit. 

The thermistor controls the 
oscillator's output voltage by virtue of 
its negative temperature-resistance 


characteristic. When cold, the thermis¬ 
tor has a high resistance (approximately 
5k), so A3 has a high effective gain. At 
switch on, the oscillator will start and 
rapidly build up output until the power 
dissipated in the thermistor causes it to 
heat, making its resistance fall as a re¬ 
sult. When the resistance of the 
thermistor plus that of RV3 totals 1500 
ohms, (i.e., equal to R7), the gain of 
A3 falls to unity; just enough to main¬ 
tain oscillation of the whole circuit. 

Due to the thermal inertia of the 
thermistor, there is some overshoot and 
slow bouncing of the output level until 
this equilibrium condition is reached. 
The lk trim potentiometer RV3 allows 
the output voltage to be set to the de¬ 
sired level. When the frequency is 
varied by moving the dual potentiome¬ 
ter RV1, slight bounce of the output 
will occur, depending on how rapidly 
the potentiometer is rotated. When a 
frequency range change is made via SI 
the output level also bounces, in a way 
similar to that at first switch on. 

If the bouncing phenomenon creates a 
problem, or just tries your patience, 


then switch to the diode mode. Here a 
network of diodes and resistors replaces 
the thermistor. The principle is much 
the same as with the thermistor, in that 
resistors R13 and RV2 are of such a 
value to allow oscillation to start. When 
a sufficient level is reached to forward 
bias the diodes, they will conduct, 
reducing their effective resistance and 
providing more negative feedback. A 
point of equilibrium will be reached so 
that the circuit just oscillates. 

Trimmer RV2 again allows the output 
level to be set to match that when the 
thermistor is used. The conduction of 
the diodes is, fairly obviously, a non-lin¬ 
ear process and this creates distortion in 
the output of the oscillator. However 
this distortion is symmetrical, that is, it 
is equal for positive and negative swings 
in the output signal, meaning it is pre¬ 
dominantly third and higher-order odd 
harmonic in nature. The distortion can¬ 
celling network (A4) is able to substan¬ 
tially remove the distortion created by 
the diodes and provide a clean output 
signal. 

The big plus of this arrangement is 
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Audio oscillator 


that there is no time lag involved in the 
stabilising action, in contrast with the 
thermistor. The oscillator's output level 
is rock steady when either the frequency 
potentiometer or range switch is operat¬ 
ed. This is very useful for response test¬ 
ing of amplifiers, filters and tape re¬ 
corders. 

So with the thermistor you get the 
lowest distortion, but at the cost of out¬ 
put level bounce when the frequency is 
changed; alternatively with the diodes 
you get freedom from bounce, but with 
higher distortion. 


Squarer circuit 

The square wave converter uses an 
NE5534 op amp connected as an invert¬ 
ing Schmitt trigger. By using positive 
feedback around the amplifier, the out¬ 
put is stable only when sitting at either 
supply rail potential. A small input sig¬ 
nal is able to switch the operational 
amplifier's output from positive to nega¬ 
tive rail as it goes through its zero cross¬ 
ing. 

The sinewave from the oscillator is 
converted very neatly into a square 
wave of the same frequency with near¬ 
perfect symmetry and reasonably fast 
rise and fall times, thanks to the inter¬ 
nal design of the NE5534. Resistors R22 
and R23 scale the output to match the 
sinewave level. The square wave should 
have the same peak voltage as the RMS 
value of the sine wave, giving the same 
RMS value for both waveforms. 

When S2 is not in the square wave 
position, no signal is fed to the NE5534 
and the output latches up to the positive 
rail. This obviates the need to disable it 
by removing supply voltages, (as in 
some circuits), in order to prevent har¬ 
monics leaking into the sinewave out¬ 
put. 

The rise and fall times are identical at 
around lus, which is unfashionably slow 
these days. However, this order of 
performance is probably sufficient for 
normal audio work and the slew rate of 
most commercial amplifiers can be 
evaluated with a square wave of this 
speed. Some recently published square 
wave circuits are much faster, but also 
much more expensive and complex. In 
the interests of simplicity, we opted for 
the trade off between rise/fall times ver¬ 
sus complexity. 

Output attenuator 

This section could not be any simpler 
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Top view of the prototype. Note how the reduction drive was fitted. This one 
was from Dick Smith, but was drilled in a lathe to suit the pot shaft. 


Rear view of the prototype. Provide enough lead length to allow the PCB to 
be lifted out for servicing purposes. The lead from the power pack was 
clamped at its entry point. 


and is completely passive with a mini¬ 
mum of components (with no capaci¬ 
tors). The design philosophy is a low in¬ 
ternal impedance rather than constant 
source resistance. The 20dB (10:1) step 
attenuator is as accurate as the dividing 
resistors R24 to R27, assuming the load 
impedance is relatively high. 

The source resistance is a maximum 
of 250 ohms for output signal levels of 
0.5 to 2V (RMS). On the 250mV range 
the source resistance is almost constant 
at 102 ohms. On the 25 and 2.5mV 
ranges it is 11 ohms and 1 ohm respec¬ 
tively. Where the output level must be 
accurately set, use a measuring instru¬ 


ment such as a scope or a meter. Digital 
meters generally have poor high fre¬ 
quency response, although the EA True 
RMS adaptor (May 1985) used with a 
digital meter would be ideal for the job. 

Power supply 

Power for the unit is derived from a 
12V AC mains plug-pack transformer. 
These units are double insulated and 
are thus very safe. As well, the possibil¬ 
ity of hum fields being injected into the 
circuit is eliminated, in contrast with an 
internal transformer. The metal case of 
the oscillator can therefore legally be 






age doubler to obtain positive and nega¬ 
tive 16 volt rails. These are then zener 
regulated and further filtered to remove 
any noise generated by the zener 
diodes. The usual three-terminal regula¬ 
tors have been avoided, again in the in¬ 
terests of simplicity. Even so, the proto¬ 
type oscillator was able to operate quite 
normally with the mains voltage as low 
as 140 volts! 

Design options 

Two basic options are a reduction 
drive unit for the frequency control, and 
a dual gang wirewound pot as the actual 
control. 

Unfortunately, neither device is easily 
obtainable. DSE sells a reduction unit, 
but present stocks assume a 6mm (met¬ 
ric) shaft size for the pot being driven. 
A standard 6.3 mm (1/4 inch) potenti¬ 
ometer is just a bit too large, and a 
lathe is necessary to enlarge the hole, to 
avoid drilling off-centre. We believe 
DSE intends to rectify this situation 
eventually - meanwhile we suffer an¬ 
other manifestation of the metrication 
process. 

The wirewound pot is also a problem. 
Most professional audio generators use 
non-linear wirewound potentiometers to 
select the frequency. Yes, non-linear 
wirewound, achieved by winding the 


Spectacular 
Release 





new sa-100 

SPEAKER KIT 


Since the introduction of VIFA speaker kits 
in Australia in 1985, thousands of speakers 
have been built with superb results. VIFA is 
now proud to release four new speaker 
kits ranging from a mere $399 to $1199 per 
pair including cabinets. 

Never before have speaker kits been so 
popular in Australia than after the heavy 
devaluation of the dollar. Similar fully 
imported quality loudspeakers are today 
typically 2-2'k times more expensive. And 
these speakers may very well be using 
Danish VIFA drivers anyway, as VIFA 
supply more than 50 of the world's most 
respected loudspeaker manufacturers 
with drivers. 

But why the big savings? Because 
fully imported speakers suffer from 25% 
import duty, 20-30% freight, 30% sales tax 
and 28% handling charges (typically). So if 
you would rather put your money into better 
quality than in other people's pockets. VIFA 
speaker kits are the only way to go. 

Are they difficult to build? No. the kits 



are supplied with all parts needed including 
fully built crossovers and pre-cut flatpack 
cabinets ready to assemble. No soldering 
or carpentry skills are needed, just a 
Phillips head screwdriver, some simple 
hand tools and a few hours of your leisure 


the reviews, listen and compare wi 
other speakers twice the price or mon 
Need we say anymore? 

VIFA for the quality conscious 
audiophile. 


SCAN AUDIO Pty. Ltd. 

P.O. Box 242, Hawthorn 3122. 

Fax (03)4299309 
Phone: (03) 4292199 (Melbourne) 

(02) 5225697 (Sydney) 

(07) 3577433 (Brisbane) 

(09) 3224409 (Perth) 

Stocked by leading stores throughout Australia \ 
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The layout. Space has oeen allowed for various styles of capacitors such as polystyrene types. The earthing 
arrangement shown was that used on the prototype. To make construction easier, the counter and scope RCA sockets 
can be mounted directly on the case, and the earth wire from the PCB deleted. This way, the sockets are earthed by 
the case, which in turn is earthed at the BNC socket by the wire from the bottom left termination of the PCB. 


Non-linear wirewound potentiometers 
are only available to special order and 
tend to be very expensive. Linear dou¬ 
ble-ganged wirewound potentiometers 
are presumably more readily available - 
except that at present we don't know 
exactly where. If you require the lowest 
possible total harmonic distortion 
(THD) from the generator, then the 
wirewound potentiometer is essential. 

However, the prototype used a car¬ 
bon track potentiometer, and the speci¬ 
fications still resulted in distortion levels 
around the 0.002% level. Just how con¬ 
sistent these would be is hard to judge, 
as contact noise within the pot would no 
doubt increase with use. 

Circuit options 

1. The operational amplifiers used in 
the oscillator can be of various types. 
However, the best is the NE5532; a 
dual, internally compensated version of 
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the NE5534. The readily available 
TL072 also works, although it gives a 
small increase in noise and THD over 
the NE5532. Other types tried success¬ 
fully include the LF353, RC4558, 
RC4560, TL082 and the LM1458. Note 
that the LM833 device is not suitable as 
it produces high frequency oscillation on 
the output signal. 

One major difference between the 
various operational amplifiers is their 
slew rates. Low slew rate devices, like 
the LM1458, distort the sinewave out¬ 
put above 30kHz and are best used only 
if all else fails. 

2. The thermistor is optional and is 
really only necessary if a THD figure of 
0.2% is unacceptable. Thermistor type 
RA53 from Radiospares will cost 
around $12. Farnell Electronic Compo¬ 
nents also stock a thermistor, type 
RA54 at around $21. 

This device is actually the preferred 


device, as it gives slightly quicker set¬ 
tling times. If you use it, the output 
voltage level will be 5V RMS (instead 
of the 2.5V rms for the RA53). To re¬ 
duce this level to 2.5V, change Rll to 
2k7 and R12 to 3k3. 

3. The reduction drive unit is option¬ 
al, as the printed front label has an ap¬ 
proximate frequency scale for the basic 
version. Providing a genuine linear 
potentiometer is used the scale will be 
fairly close. The scale was actually de¬ 
rived using a wirewound potentiometer, 
selected for its linearity and matching 
characteristics. 

4. The wirewound potentiometer op¬ 
tion is recommended for long life, good 
frequency stability and low distortion 
applications. A drawback is that precise 
frequency setting is not possible with a 
wirewound potentiometer as the wiper 
tends to jump from wire to wire, mak¬ 
ing the frequency vary in a series of tiny 
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Photo showing the PC B installed in the case. The PCB is supported by four 
PCB standoffs. The lead from the plug pack should be passed through a 
grommeted hole in the rear of the case, and securely clamped. 


steps. Intermediate frequencies are just 
not available unless a fine tune control 
is fitted. 

Unfortunately, the potentiometer will 
probably be the most difficult compo¬ 
nent to source of the lot. For example, 
the 10k dual ganged linear pot which we 
purchased from Jaycar is in fact loga¬ 
rithmic, the ‘A’ curve rating is the 
Taiwanese method of specifying audio 
taper! 

Similarly, a pot purchased from Dick 
Smith Electronics, while linear, has 
matching problems between sections. 
We found that if one half was set to 5k, 
the other would be around 4k in some 
cases. Matching of the pot sections is 
only necessary for low THD at low fre¬ 
quencies, and the DSE pot may be suit¬ 
able for the basic oscillator. 

Another problem we found was that 
some wirewound types (from the junk 
box) suffered considerably from me¬ 
chanical hysteresis in that the wiper 
would lag the shaft rotation. This results 
in the scale only being correct for one 
direction of rotation. 

We eventually used a potentiometer 
from the junk box, but can now report 
that Oatley Electronics has been able to 
obtain suitable carbon pots. We have 
not actually tried this pot, although 
ohmmeter checks suggest it will be suit¬ 
able. 

5. The perfectionist may like to install 
polystyrene range capacitors through¬ 
out, to achieve the ultimate in fre¬ 
quency stability. These are fairly readily 
available from capacitor wholesalers. 


but make sure you are seated when ask¬ 
ing the prices! 

Alternatively, use 630V DC (or 250V 
RMS) metallised-film polyester capaci¬ 
tors. Non-polarised lOuF electrolytic ca¬ 
pacitors are required for Cl and C6. 
Ideally, the capacitors should be se¬ 
lected by measurement for relative ac¬ 
curacy, to maintain the correct fre¬ 
quency relationship between ranges. 

The high voltage rating specified for 
the range capacitors is necessary, as low 
voltage metallised-film polyester capaci¬ 
tors can be ‘noisy’. Higher voltage types 
seem to be free of the effect, possibly 
because the plastic film is thicker. If 
polystyrene types are fitted then there 
should be no problem as these are usu¬ 
ally of the film/foil type. 

6. The output signal level can be set 
to either 2.5V RMS (7V peak to peak) 
or, by altering several resistor values, to 
5V RMS (14V peak to peak). This is 
achieved by removing Rll (8.2k resis¬ 
tor) and replacing R12 (6.8k) with a 
parallel combination of a 22k and a 33k 
resistor. Space has been provided on 
the PCB for this purpose. There is a 
small but insignificant increase in the 
THD figures at the higher output level. 

7. The rotary switches should ideally 
have gold plated contacts, as poor con¬ 
nections can dramatically increase the 
THD of any oscillator. Miniature toggle 
switches have been avoided for just this 
reason - they are notorious for giving 
problems when used for ‘dry’ switching. 
Rotary and pushbutton types that wipe 
as they are operated are much better. 


Dry switching refers to very low or no 
current flow in the circuit being 
switched. Under these conditions, the 
slightest corrosion of the contacts makes 
the switch unreliable and can dramati¬ 
cally increase the distortion of the out¬ 
put. 

For a similar reason, multi-turn trim 
potentiometers have been specified. 
These are usually Cermet and have 
good stability and reliable contacts, un¬ 
like the cheaper carbon track variety. 

8. The RCA sockets on the rear of 
the unit are for connecting a frequency 
counter and oscilloscope. They have a 
fixed output level and are sufficiently 
isolated from the main oscillator cir¬ 
cuitry by resistors to eliminate any af¬ 
fect on THD figures caused by over¬ 
loading within the oscilloscope or 
counter. 

A counter is necessary for accurate 
frequency measurement and the oscillo¬ 
scope output is intended for connection 
to the external sync (or trigger) input. 
When synchronised this way the trace is 
very stable - you never have to twiddle 
the trigger level no matter how dis¬ 
torted or noisy the pattern on the 
screen may become. Try it, you'll never 
go back to the old way! 

Construction Details 

The first decision to make is the 
choice of instrument case. The case 
used in the prototype is one available 
from Emona; an ‘Iskra’ case type HTF 
3. This case features a professional style 
presentation with an adjustable handle 
that also acts as a tilt adjustment. What¬ 
ever your choice of case, we recom¬ 
mend an all metal type for best shield¬ 
ing. 

Before commencing the electronics, 
prepare the case. Drill holes for the 
PCB supports using the PCB as a tem¬ 
plate, and drill out the rear of the case 
to accommodate the RCA sockets. In 
the prototype, these were insulated 
from the case, to eliminate any earth 
loops. Make sure the PCB is placed to 
allow room for the switches and any 
other hardware such as a reduction 
drive. Drill a hole for the AC supply, 
large enough for a suitable grommet: 
also provide clamping of the lead within 
the case. 

Next drill the front panel - either 
using our artwork or according to your 
own design. If a reduction drive is being 
incorporated, fit it before applying the 
artwork. The frequency dial used on the 
prototype was made from an old pres¬ 
sure gauge dial, turned down on a lathe 
to the required size. The artwork was 
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PARTS LIST 

1 PCB coded 88ldo1 
1 Instrument case (Emona-lskra 
case type HTF 3) 

1 Scotchcal label 
1 *6:1 reduction drive 6.35mm 
(optional) 

1 AC plug-pack 12 volt 300mA 

1 panel mount BNC socket 

2 4mm binding posts 

2 2-pole 5 way rotary switches 
(Jaycar) 

1 4-pole 3 way rotary switch 
1 10k dual ganged linear 
potentiometer 

1 1 k linear potentiometer 

2 Ik multi-turn trim 
potentiometers 

5 knobs (various sizes) 

2 RCA panel sockets 

1 LED bezel 

3 8 pin DIL sockets (machined 
pins) 

Semiconductors 

2 NE5532 (or TL072) dual 
op-amps 

1 NE5534 op-amp 

2 1N4004 diodes 

4 1N4148 or 1N914 diodes 

2 13 volt 400mW or 1W zeners 
1 Thermistor (optional) (RA53 - 
Radiospares, RA54 - Farnell) 

Capacitors 

4 10OOuF, 25VW PC electrolytic 


2 10uF, bipolar electrolytic 
.2 luF, metallised polyester 
2 lOOnF, 630VW metallised 
polyester 

2 10nF, 630VW metallised 
polyester 

2 1 nF, polystyrene 5% 

1 82pF, polystyrene 5% 

Resistors 

(1% metal film 1/4W) 

1 x 10 ohm, 1 x 100 ohm, 2x 
680 ohm, 1 x Ik, 1 x 1.5k, 7 x 
3.3k, 1 x 6.8k, 1 x 8.2k 

(5% carbon film 1/2 or 1/4W) 

2 x 2.2 ohm, 2 x 33 ohm, 1 x 
47 ohm, 1 x 100 ohm, 2 x 220 
ohm, 1 x 470 ohm, 1 x 680 
ohm, 1 x Ik, 1 x 1.2k, 2 x 2.2k, 

1 x 100k. 

(5% carbon film 1 W) 

2 x 100 ohm 

Miscellaneous 

Aluminium disk and 2mm screws 
for reduction unit (if used), 4 
PCB stand-offs, multi-coloured 
ribbon wire, hookup wire, small 
grommet. 

Note: NE5532 and RA53 
available from RS Components 
NE5532 also available from 
David Reid. 

* 6:1 reduction unit available 
from Phoenix Components 
The DSE unit cat no H3901 is 
unfortunately 6mm 


Audio oscillator 

applied by first spraying the dial white, 
then drawing the scale lines with a per¬ 
manent ink felt-tip pen. A spray coat of 
plastic lacquer was then applied, fol¬ 
lowed by press-on lettering which was 
then protected with a final coat of plas¬ 
tic lacquer. 

A metal bracket is needed to support 
the frequency pot if you are using the 
DSE reduction drive. It can be held to 
the front panel using spacers, fitted to 
the screws supporting the reduction 
drive unit. The dial is attached to the 
drive using 2mm countersunk screws 
(not supplied) which DSE sells in its as¬ 
sorted metric screw pack. Otherwise, 
these can be obtained from hobby 
shops. 

Once the case is finished (the hard 
part), it remains to stock the PCB. This 
procedure is fairly straightforward, as 
the board has no special requirements 
as to the order of component mounting. 
As usual, mount the lower profile com¬ 
ponents first and the ICs last. Take care 
with the thermistor; it's fragile and ex¬ 
pensive. 

The point to point wiring should be 
straightforward if the diagrams are fol¬ 
lowed carefully. Note the earthing ar¬ 
rangement used, as this has been chosen 
to eliminate hum due to power supply 
charge currents. The case should be 
earthed, and this was done on the 
prototype by connecting the earth wire 
from the PCB to the panel mount BNC 
socket - which was directly connected 
to the front panel. Use only one earth 
wire from the PCB for this purpose, to 
prevent earth loops. 

Connect the various switches to the 
PCB using multi-coloured ribbon wire 
where possible. Keep the wire length as 
short as is reasonable to still allow the 
PCB to be lifted free for fault finding 
and adjustments. 

Commissioning 

Once all wiring is complete and dou¬ 
ble (triple?) checked, but before the ICs 
are fitted, apply power to the circuit 
from the plug pack. Next confirm a few 
voltages. The main filter capacitors 
should have about 16 volts across each, 
and of the correct polarity; the zeners 
about 13 volts each. They, and the 100 
ohm resistors, should not be hot. Con¬ 
firm also that the IC sockets have the 
correct supply voltages of the correct 
polarity, i.e., pin 4 of each should be 
around -13V, while pin 8 (7 for IC3) 
should be approximately +13V. 

If the voltages check out, turn off and 
plug in the ICs carefully. Then switch 


on again and confirm that the voltage at 
the output pins of IC1 and IC2 is within 
a few millivolts of zero volts DC. If all 
is A-OK, connect an oscilloscope and 
check for a sinewave oscillation at the 
output pins (1 and 7) of each of the 
dual operational amplifiers. If none is 
found, then adjust either RV2 or RV3 
as appropriate and oscillations should 
soon appear. 

Assuming everything is fine so far, 
the only things to set are the two trim 
potentiometers and the knob on the fre¬ 
quency scale. Connect a multimeter, 
preferably digital, to the output termi¬ 
nals. Set each trimpot to obtain exactly 
2.5 volts AC (or 5V if the higher output 
level is being used by changing R12 and 
deleting Rll), at about 200Hz and with 
the attenuator at maximum. The square 
wave output should read a little higher, 
say 2.8 volts on a typical meter. The 
square wave can be checked for shape 
and amplitude on the oscilloscope. 

All the other functions can be 
checked out now, and any anomalies 
dealt with. For example, confirm that 


the output frequency changes by a fac¬ 
tor of 10 between adjacent ranges and 
that a 20dB change (factor of 10) occurs 
for each adjacent attenuator setting. 

If you are using the supplied artwork, 
be prepared for a mismatch of the fre¬ 
quency scale to the actual values indi¬ 
cated by a frequency counter. This is 
impossible to avoid, as the linearity of 
the potentiometers available is a vari¬ 
able we cannot do anything about. The 
alternative to using our scale is to do 
your own - necessary anyway if you are 
using a dial and a reduction drive. 

Finally 

As the specifications show, the gener¬ 
ator has a constant output level from 
2Hz to 20kHz. However, on the highest 
range, the output level will fall by ap¬ 
proximately 0.6dB, a characteristic we 
could not avoid without greatly increas¬ 
ing the complexity of the circuit. 

Also, when the thermistor stabilising 
mode is selected, it may be found that 
frequencies above 150kHz result in the 
output ‘squegging’. This is a function of 
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Specifications: 

Frequency Range: 2Hz to 

200kHz (5 ranges) 

Output level: 4 decade ranges, 
maximum 2.5V RMS (or 5V RMS) 
with variable output level on all 
ranges. Unloaded output level 
within 0.6dB from 2Hz to 
200kHz, (thermistor feedback). 
Within 2dB for diode feedback. 
THD: 0.2% (with diode feedback 
- all frequencies); 0.002% or 
better at 1kHz, 0.005% - 20Hz to 
20kHz (for thermistor feedback). 
Square wave: 0.8us rise/fall 
times (equals 200kHz band¬ 
width), 1% symmetry or better, 
all frequencies. 

Special features: Fixed level, 
isolated outputs for frequency 
counter and scope. 

Options: Thermistor feedback 
for low THD, diode feedback for 
constant output level when 
changing frequency. NE5532 
type op amps for best THD, 
TL072 otherwise. Wirewound 
potentiometer for best stability, 
long life and best THD - carbon 
track otherwise. Vernier drive for 
6:1 reduction drive on frequency 
adjust, direct drive otherwise. 
Polystyrene capacitors for best 
stability.Note that the thermistor 
and the NE5532 op amps are 
essential to obtain our THD fig¬ 
ures. 



the thermistor, and we could find no 
cure that did not interfere with the dis¬ 
tortion figures, or reduce the frequency 
range considerably. This problem does 
not occur for the diode feedback mode, 
or for the square wave. However, these 
two points are minor and should 
present few problems in normal use. 

It is important to realise that the low 
distortion feature of this circuit assumes 
the use of suitable quality components. 
It would be dishonest to claim other¬ 
wise, and this fact applies to any low 
distortion oscillator design. Cheap com¬ 
ponents just cannot give quality per¬ 
formance. The more care you put into 
component selection the better will be 
the performance. 

You can always decide to add the op¬ 
tions later, and start out with the basic 
oscillator, which should make this proj¬ 
ect a viable and popular design well into 
the future. 

By the way, it might be an idea to 
purchase the thermistor now, even if 
you don't immediately need it, as its 
long term availability is uncertain. <J> 


Non-CFC 
Service Aids 


MADE IN AUSTRALIA 
FOR AUSTRALIAN 
CONDITIONS 


Electronic Freezing Spray 

Non-CFC, non-corrosive, safe method of 
cooling electronic components to detect 
dry joints and other thermal faults. 

Electronic Cleaning Solvent No. 1 

Fast drying non-CFC solvent blend for 
cleaning electronic components and circuit 
boards. 

Printed Circuit Board Lacquer 

Specially formulated lacquer designed 
specifically for protecting circuit boards 
and components from environmental 
attack. Can be soldered through for 
component replacement and acts as a 
solder flux. 


Proteck 

General purpose maintenance, dewatering 
and penetrating fluid for protecting, 
lubricating and rust prevention. 

Heat Sink Compound 

An efficient, not-toxic paste with excellent 
thermal conductivity over a wide 
temperature range. 

Available from: 

NSW 

• Digitel Pty Ltd YAGOONA Ph 796 2888 

• WES Components Pty Ltd ASHFIELD 
Ph 797 9866 

• Carramar Radio CARRAMAR Ph 726 3628 

• Macelec Pty Ltd WOLLONGONG 
Ph 042 291455 

• D J Coulter Wholesale Pty Ltd MAYFIELD 
Ph 049 671455 

• Novocastrian Electronic Supplier 
8ROADMEADOW Ph 049 621358 

• Vimcon Pty Ltd WOLLONGONG 
Ph 042 28 4400 

• Sheridan Electronics Pty Ltd REDFERN 
Ph 699 5922 

• NEC Home Electronics Aust Pty Ltd REVESBY 
Ph 774 5122 

• Altronic Imports CROWS NEST Ph 436 0422 

• Jaycar SYDNEY Ph 267 1614 

• Jaycar GORE HILL Ph 439 4799 

• Jaycar HURSTVILLE Ph 570 7000 

• Jaycar CONCORD Ph 747 2022 

• Jaycar PARRAMATTA Ph 683 3377 

• Royston Electronics SILVERWATER 
Ph 6471533 



. AES Electronics FORTITUDE VALLEY Ph 
07528233 

• Selectro Parts Pty Ltd YERONGA Ph 
07848 8197 

• Jaycar BURANDA Ph 07 393 0777 


Protronics Pty Ltd ADELAIDE Ph 08 212 3111 


Victoria 

• Electronic Engineering Supplies BRAESIDE 
Ph 03 587 3888 

• Royston Electronics NOTTINGHILL 
Ph 03 343 5122 

• Jaycar MELBOURNE Ph 03 663 2030 

• Jaycar SPRINGVALE Ph 03 5471022 

• Everett International Pty Ltd WEST 
LEEDERVILLE Ph 09 381 5500 

• Altronic Imports Pty Ltd PERTH Ph 09 328 2199 

^ RICHARD FOOT PTY LTD 

Telephone (02) 450 2133 
Fax (02) 450 2569 
Telex AA24777 
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New Products 


LAN cable 

Belden’s 9903 transceiver cable is now 
available to meet or exceed IEEE 802.3 
requirements for compatible local area 
networks. This miniature version of 
standard UL Style 2919 cable is de¬ 
signed to run from a wall plate to a net¬ 
work’s peripheral devices. 

Three of 9903’s tinned copper twisted 
pairs are data pairs, which are polypro¬ 
pylene insulated and feature 28 AWG 
stranded tinned copper conductors. The 
fourth pair is a PVC-insulated power 
pair with 24 AWG stranded tinned cop¬ 
per conductors. All pairs are individu¬ 
ally shielded with Beldfoil aluminium- 
polyester material. 

The overall Duofoil shield plus overall 
tinned copper braid shield provide 90 
percent coverage to further ensure re¬ 
duced EMI and RFI interference. These 
outer braid shields are electrically iso¬ 
lated from the inner shielded pairs. 
Fawn gray PVC forms the outer jacket, 
making 9903 especially suitable in office 
environments. 

For more information, contact Belden 
Electronics, PO Box 322, Clayton 3168 
or phone (03) 240 0448. 


the frequency the receiver is tuned to. 

It is ideal for users of both transceivers 
and receivers who need accurate digital 
readout of frequency. Many older sets 
can be brought up to full ‘digital’ stand¬ 
ard with this five digit frequency moni¬ 
tor. It is suitable for both HF and VHF 
operation, with coverage from 1kHz to 
250MHz in two bands. 

Unlike conventional frequency 
meters, the FC-200 can read both the 
frequency going out to the antenna and 
the frequency of the received signal. 
The latter is managed by a down system 
based on the receiver’s local oscillator 
and by subtracting 455kHz. 

The monitor comes complete with 
PL259 connectors for transceiver and 
antenna and with inputs for pickup of 
signal from the receiver’s local oscilla¬ 
tor. Its specififcations include a fre¬ 
quency range of lkHz-54MHz (HF) and 
50MHz-250MHz (UHF) and an input 
impedance of 1M ohm, 20pF. It oper¬ 
ates from a 13.5V DC supply. 

For further information call Captain 
Communications, 28 Parkes Street, Par¬ 
ramatta 2150 or phone (02) 633 4333. 


Frequency monitor 

Captain Communications of Parra¬ 
matta has released a miniature fre¬ 
quency monitor designed for displaying 
the frequency of both transmission and 


Wireless intercom 

The Mark 200 wireless intercom sys¬ 
tem from Swintek allows continuous, 
hands-free, simultaneous two-way com¬ 
munications (as opposed to the push-to- 
talk, walkie talkie type). This unique 
system has been used in many areas, 
from sports and entertainment to the 
NASA space shuttle. 

Some of the applications include com¬ 
munications between director, talent 
and crew in broadcast/video/film/live en¬ 


tertainment productions; communica¬ 
tions between co-workers in noisy work 
sites, or hands-free data entry in pathol¬ 
ogy, etc; two-way communications be¬ 
tween police officers and other support 
personnel; and communication between 
firefighters where walkie-talkies are im¬ 
practical. 

For further information contact Trace 
Technology, Unit 26A, 1 Short Street, 
Chatswood 2067 or phone (02) 
417 7922. 



Video monitors for IBM 

Computer peripherals distributor, IPL 
Datron has launched a new range of 
high resolution 35cm (Min.) monitors 
for the IBM PC and PS/2 compatible 
environments. The units include Dual 
Scan, CGA, EGA, VGA and Multiscan 
models and each carries a comprehen¬ 
sive two-year warranty. 

The CC2411, 2422, 2431 and 3435 
models offer a screen palette of 16 to 64 
colours. With analog input the CC 3435 
offers unlimited colour selection. The 
CM 2400 is a monochrome model offer¬ 
ing screen colours of green, amber and 
paper white. 

Prices of the monitors, ex-tax, are: 
CC 2411 (CGA) - $594, CC 2422 
(EGA) - $844, CC 2431 (VGA) - $895, 
CC 3435 (Multiscan) - $1078 and CM 
2400 (Dual Scan) - $247. 

For further information contact IPL Da¬ 
tron, 19-25 Wyndham Street, Alexan¬ 
dria 2015 or phone (02) 698 8211. 


ELECTRONICS Australia, March 





20MHz AT 

Electronic Solutions, has released a 
range of extremely fast AT mother¬ 
boards using the latest Chips & Tech¬ 
nology NEAT chipset. The boards come 
in a range of speeds from 12MHz 0- 
wait-state to a 20MHz model that clocks 
up 23.2 on Nortons SI program 23 times 
faster than the original IBM PC. All but 
the 12MHz board come standard with 
1MB of RAM, expandable to 4MB on 
the motherboard. 

All the boards are compatible with 
slower peripherals and memory, since 
the CPU and bus rate can be switched 
8/10/12/16/20MHz (maximum speed de¬ 
pending on model). This means users 
can plug in slower memory, slower disk 
controllers etc., and then increase the 
clock speed later when faster peripher¬ 
als and memory are fitted. 

The motherboards are likely to be 
popular for some time, since most PC 
software currently on offer takes no ad¬ 
vantage of the 80386 CPU. Electronic 
Solutions’ tests indicate that, with rare 
exceptions, their 16MHz and 20MHz 
motherboards, when set up with suit¬ 
able hard disks and controllers, can 
easily match and in some cases exceed 
the performance of expensive 80386 
based PCs. 

For further information contact Elec¬ 
tronics Solutions, PO Box 426, Glades- 
ville 2111 or phone (02) 427 4422. 



FAX machine 

Voca Communications has released a 
new base model facsimile machine - the 
Voca-fax M1200. The unit performs 
three functions in one compact unit. 
With its built-in handset, it needs only a 
telephone line to operate. It sends and 
receives documents, can be used as a 
normal telephone or can make clear 
copies of documents when a photoco¬ 
pier is unavailable. 

This model weighs only 4.2 kilos, 
making it fully portable and provides a 
communication link in the office, home 
or wherever a telephone line is avail¬ 
able. It can transmit documents up to 


254mm (B4) wide and receive docu¬ 
ments up to 216mm wide. Transmission 
time is just 18 seconds for an A4 page. 

The Ml 200 is fully compatible with 
any Group 2 or Group 3 facsimile ma¬ 
chine, and features comprehensive ac¬ 
tivity reports to monitor useage and a 
Transmit Terminal Identifier which au¬ 
tomatically prints the user’s name, 
phone number and date at the top of 
each transmitted page. The unit is 
priced at $1799.00 

For further information contact Voca 
Communications, 11-29 Eastern Road, 
South Melbourne 3205 or phone (03) 
697 7000. 


Clamp-on meter 

A new hand-held, clamp-on ‘smart 
meter’ has been introduced by F W 
Bell. This large aperture meter, Model 
UM-7900, handles all the measurement 
needs of the electrical or electronic 
technician. 

It is designed for use with conductors 
up to 60mm in diameter. The UM-7900 
reads nine parameters: DC current, AC 
current, AC voltage, frequency, power 
factor, phase angle, true power, appar¬ 
ent power and reactive power. It has a 
large illuminated 3 - l /i digit LCD, mak¬ 
ing it a stand alone unit, plus it is easily 
interfaced with other instrumentation 
via a RS-232 port. 

For further information contact El- 
measco Instruments, 18 Hilly Street, 
Mortlake 2137 or phone (02) 736 2888. 



Anti-static wrist strap 

The new Charge-Guard brand 2200 
series adjustable static control wrist 
strap from 3M is designed to keep 
hands of all sizes static free. The adjust¬ 
able construction of the strap ensures 
360 degree skin contact and electrical 
conductivity for reliable static protec¬ 
tion. 

Soft, lightweight and non-allergenic, 
the band conforms gently and allows the 
skin to breathe, while the hinged clo¬ 


sure secures the band in place with no 
danger of loosening. A silver-plated 
monofilament continuous thread 
throughout the band ensures conductivi¬ 
ty- 

To improve the functionality of the 
charge-guard adjustable wrist strap, 3M 
have also released the new charge-guard 
brand 2240 lightweight heavy-duty wrist 
strap ground cord. The cord is designed 
to work in conjunction with the wrist 
strap to take the worry out of jandling 
static sensitive devices and PC boards. 
Although the retracted length is only 
380mm, the cord stretches to more than 
two metres when fully extended. 

For further information contact 3M 
Australia, 950 Pacific Highway, Pymble 
2073 or phone (02) 498 9333. 



Shielded connector 
system 

Utilux have introduced the Molex 
Semconn shielded electro magnetic- 
compatible plug and receptacle inter¬ 
connection system for shielded round 
and flat cable. 

The patented two piece Molex Sem¬ 
conn system is fully shielded against 
EMI/RFI for high speed data busing. 
This has become necessary because of 
the high data rates of information which 
the new programmable keyboards on 
PCs are capable of transmitting and re¬ 
ceiving. These so called “enhanced” 
keyboards now appear in the IBM and 
Compaq ranges and the use of Semconn 
shielded connectors means that the end 
user has the ability to connect and dis¬ 
connect the cable while maintaining the 
interconnection integrity. The connec¬ 
tors are designed to have a low 
insertion/extraction effort, and to main¬ 
tain the interconnection integrity when 
used in low signal data lines, and are 
provided with 50 micro inches of selec¬ 
tive gold plate in the contact area. 

The Semconn shielded connector sys¬ 
tem is used on computers, point of sale 
equipment, instrumentation, business 
machines, keyboards, in medical elec¬ 
tronics, in cellular and mobile radios, 
for commercial and home entertainment 
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Looking for inspiration? 



Look no further! 


The Lifestyle Series 
offers you information 
on ways to improve 
your home-design a 
new kitchen or 
bathroom, plan your 
outdoor living area, 
renovate or redecorate 
your favourite rooms. 

• Restorations & 
Renovations 

• Design & 
Decorating 

• Pools & Spas 

• Kitchens 

• Pools & Outdoor 
Living 

• Bathrooms 

• Home 
Improvements. 


Look for these exciting 
titles at your newsagent 
now or subscribe by 
phoning (02) 693-9517 or 
693-9515. 
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New Products 

and in security systems. 

For more information contact Utilux, 
14 Commercial Road, Kingsgrove 2208 
or phone (02)50 0155. 



Digital camera 
multiplexer 


Tektronix has released a waveform 
and retrieval system that enables users 
to store up to 512 digitised waveforms 
from 256 digitised camera systems at 
once. 

The MUX04 and MUX16 Multiplex¬ 
ing Systems, when used with Tektronix 
digitised camera systems, provide low- 
cost, multiple-channel storage, espe¬ 
cially for users who already own analog 
oscilloscopes. These systems store high¬ 
speed, single-shot waveforms up to 
1GHz, depending on the oscilloscope 
used. They can be used for testing in 
such applications as lasers, X-rays and 
high energy physics. 

Most effective for storing fast signals, 
the MUX system is designed to provide 
easily configurable digital storage for 
analog oscilloscopes. It is most effective 
for storing signals that are too fast for 
digital oscilloscopes. 

For further information contact Tek¬ 
tronix, 80 Waterloo Road, North Ryde 
2113 or phone (02) 888 7066. 



PCB exposure system 


PCB prototyping and one offs can 
now be done quickly and economically 
in house, through use of the Kinsten 
pre-sensitised exposure system. The 
product range includes a UV exposure 
box, an etch tank, presensitised PCB 


and chemicals. 

The UV exposure box model KVB 20 
features high power double sided simul¬ 
taneous exposure ensuring perfect line 
up of double sided boards and a typical 
exposure time of 60-70 seconds. A built 
in timer with expired time indicator and 
a re-exposure switch allowing fast and 
reliable multiple PCB exposure, the 
KVB 20 also comes complete with inter¬ 
nal vacuum pump for maximum 
PCB/film contact, ensuring best possible 
track definition. 

The etch tank of the kit called the 
ET10, is supplied complete with a ther¬ 
mostatically controlled heater and agita¬ 
tion system. Also available are presensi¬ 
tised fibre glass printed circuit boards in 
both single and double sided versions of 
various sizes and the appropriate chemi¬ 
cals to develop and etch. 

A complete kit including all the above 
costs around $700.00 

For further information contact Com- 
putronics, 31 Kensington Street, East 
Perth 6000 or phone (02) 221 2121. 



High speed printers 


IPL-Datron has released two new 
high quality, high speed dot matrix 
printers which it claims will out perform 
any competitive equipment in the same 
class. The 9-pin printers - OKI models 
320 and 321 - can deliver a high speed 
300 characters per second HSD, 200cps 
Utility or 62.5cps NLQ. 

Additional features include three part 
forms handling, built in push tractor 
with parking, top, rear and bottom 
paper feeds, the ability to emulate Mi¬ 
croline, Epson and IBM 9-pin models, 
and RS 232C interface. 

Print features include the ability to 
generate typefaces which are: empha¬ 
sised, enhanced, italics, double height, 
double width, continuous underlining, 
super/subscripts and, on the IBM model 
only, overscore. 

Recommended retail prices are: 
ML320 - $799, ML321 - $999 plus sales 
tax. 

For further information contact IPL- 
Datron, 19-25 Wyndham Street, Alex¬ 
andria 2015 or phone (02) 698 4043. 




















Personal fax 


Toshiba’s new TF-111 ‘personal’ fax 
manages to combine all the advantages 
of its big brothers in a very neat unit 
measuring only 377 x 318 x 125mm, in¬ 
cluding handset. 

The TF-111 provides automatic diall¬ 
ing for up to 30 destinations, one-touch 
dialling for 10, plus delayed transmis¬ 
sion which is especially handy for those 
overseas communications. It also has an 
automatic document feeder which will 
handle 5 sheets. 

A crisp LCD display (with an adjust¬ 
able contrast) shows stored names and 
numbers, provides the time, feature ac¬ 
tivation, as well as indicates problems, 
messages and call duration. 

Naturally the TF-111 provides full ac¬ 
tivity reports, has a polling facility and 
is compatible with the standard G2 and 
G3 transmission modes. 



Surge generator 

Surge voltage generators are used in 
high resistance fault location in buried 
cables. Energy stored capacitively in the 
set is transferred to the cable under 
test. This burst of energy will cause an 
arc in the faulty area of the cable. The 
noise produced by the arc can be picked 
up by a sensitive ground microphone 
and the faulty part of the cable can be 
accurately located and repaired. 

Baur makes a family of surge genera¬ 
tors producing from 200 joules to 2000 
joules at voltages up to 60KV. All sets 
can be made to operate as DC Hipots 
as well as burndown sets. In the latter a 


high power resistor is inserted in the 
output hence limiting the current into 
the cable. 

For further information contact 
Macey’s Electrical Accessories, Suite 
8/9, Foamcrest Avenue, Newport 2106 
or phone (02) 997 8544. 

LED backlit LCD display 

With the addition of five new models, 
LCD display supplier Optrex Corp has 
dramatically increased the range of sizes 
available in the DMC series of LCD 
character displays with built-in LED 
backlight. Models now range from 16 
character x one line to 40 character x 4 
lines. 

Backlighting by LED is a more cost- 
effective technique than the alternative 
electro luminescence method, since an 
invertor is not required. The LCD in¬ 
corporates a single +5V supply. This 
technique also provides a very bright 
and uniform display. However the 
power consumption is much higher than 
the electro luminescence backlit displays 
and is therefore not suitable for battery 
operated equipment. 

DMC series displays, which can inter¬ 
face with 8 bit and 4 bit MPUs, have a 
maximum range of 0 to +50°C, with an 
extended temperature (from -20 to 


+70°C) option available. 

For further information contact 
Amtex Electronics, 13 Avon Road, 
North Ryde 2133 or phone (02) 
805 0844. 

Digital Thermometer 

Guildline have announced the avail¬ 
ability of a new version of the very 
popular 9540 Digital Platinum Resist¬ 
ance Thermometer. This new instru¬ 
ment, the 9540B, is designed for tem¬ 
perature measurements over the range 
of -200°C to +600°C. The basic ac¬ 
curacy is better than 0.01°C and the 
resolution is 0.001°C at all temperatures 
with filtering applied. The 9540B has an 
IEEE 488 GP-IB Interface fitted as 
standard which provides full talker/lis¬ 
tener protocol. 

The Guildline 9540B is designed for 
accuracy and resolution and allows high 
accuracy fluid temperature measure¬ 
ment with automatic temperature moni¬ 
toring, both digital and analog, making 
the 9540B ideally suited for systems 
users as well as for traditional labora¬ 
tory applications. 

For further information contact Pa¬ 
rameters, Centrecourt, 25-27 Paul Street 
North, North Ryde 2113 or phone (02) 
888 8777. © 


TECHNICIANS 

Consumer Electronics 

Philips, operate Australia's largest Consumer Products manufacturers service 
company, providing not only warranty repairs on their own range of products but 
after sales service on all products. 

With branches in all major cities throughout the country, and employing over 
110 Consumer Electronics technicians. Philips can offer technicians with not 
only security but also with opportunity such as career advancement and exposure 
to the latest state of the art products and servicing techniques that are not always 
available in smaller organisations. 

Due to an expansion in our activities we are seeking to engage Consumer 
Electronic Technicians to perform both workshop and field service. Applicants 
should be appropriately qualified to trades level and possess at least 3 years 
experience as a tradesman. 

We offer above award wages and staff benefits which include immediate 
membership to the company superannuation fund and discounts on the 
company's fine range of products. 

If you feel that you possess the necessary skills and are seeking a position that 
provides you with security, job satisfaction and excellent remuneration, then 
contact the Personnel Manager on 742 8361 after 9.00 am weekdays. 

PHILIPS SERVICE 
3 Figtree Drive, 

HOMEBUSH, NSW 2140 

Phillips is an equal opportunity employer 
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Basic Principles of VCRs - Part 4 


Recording the picture 


In part one of this series, we looked at the 
basic recording circuitry used in the VHS 
system. This month we discuss in greater 
detail how the luminance and colour signals 
are handled in the VHS and Betamax 
systems. We also consider a further aspect of 
the Video 8 system. 

by DAVID BOTTO 


Fig. 1 is a simplified schematic of the 
luminance recording section of a typical 
VHS VCR machine. Compare this sche¬ 
matic with the block diagram of the 
luminance and chrominance section 
shown in part 1. If the input signal at 
point A is supplied by a standard colour 
bar generator, then the waveforms in 
the lettered points in the circuitry will 
be as shown in the diagrams. 

To view these waveforms you would 
need an oscilloscope with at least a 
5MHz response and a 10:1 isolating 
probe. In modern VCRs these separate 
sections are all contained within a few 
large integrated circuits, with the excep¬ 
tion of a some individual transistors. 


However in Fig.l the schematic is 
divided into smaller blocks, to make it 
easier to understand how the circuitry 
operates. 

The complete video signal enters the 
circuitry at point A (Fig.2). This signal 
may be supplied via the TV tuner, IF 
amplifier and demodulator circuitry or 
by a colour TV camera. It's usually se¬ 
lected by a customer controlled front 
panel slider switch. 

After passing through the slider 
switch the complete composite signal is 
fed to the luminance recording circuitry. 
It's also supplied to the colour record¬ 
ing circuitry, but more about this later. 

The signal at A feeds through capaci¬ 


tor Cl to point B, where transistor Q1 
acts as an electronic switch. In the play¬ 
back mode a positive voltage is supplied 
to the base of this transistor (point X), 
turning it hard on and shorting the sig¬ 
nal to chassis. This, of course, cuts off 
the signal input to the luminance 
recording circuitry. In the record mode 
Q1 is ‘off and has no effect on the cir¬ 
cuitry. 

The signal from the keyed AGC am¬ 
plifier feeds into play/record function 
select switch SW1 (point C). 

Play/record switches in early VCRs 
were mechanical, usually operated by 
magnetic relays. However in today's 
VCRs playback/record select switches 
(contained within integrated circuits, to¬ 
gether with other semiconductor de¬ 
vices) operate electronically, responding 
to digitally coded pulses sent by a mi¬ 
crocomputer IC (see part 3 of this 
series). 

After passing through SW1, the signal 
is taken to the base of transistor Q2 
which operates as an emitter follower. 
Capacitor C2 and coil LI form an ac¬ 
ceptor trap, tuned to 4.433619MHz. 
You'll remember that an acceptor trap 
is a tuned circuit which allows only sig¬ 
nals of the frequency to which it is 
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Fig.2: A 1-line section of an EBU colour bar video signal (75% amplitude, 
100 % colour saturation), as fed to the circuit discussed. 



tuned to pass through it (point D). Thus 
the 4.433619MHz colour subcarrier is 
removed from the video signal (see 
Fig-3). 

Next, low pass filter one removes any 
vestige of the chroma signal information 
that may have escaped the acceptor 
trap, leaving only the luminance signal 
at point E. Fig.4 shows the ‘staircase’ 
luminance or Y signal at point E, with 
the colour information removed. You'll 
notice that the circuitry has inverted the 
signal. 

The luminance signal now enters an 
equaliser circuit, which delays the signal 
by about 600 nanoseconds. This is nec¬ 
essary because the colour signal will be 
slightly delayed by the chroma record¬ 
ing circuitry. The luminance signal must 
therefore be slowed down, so that both 
signals arrive together at the video 
heads to be impressed on the magnetic 
tape of the video cassette. 

The signal then continues on its way 
to the base of emitter follower transistor 
Q3, to capacitor C3. Next the signal en¬ 
ters an amplifier. The waveform at the 
output of this amplifier (point F) is 
again inverted and looks like Fig.5(a), 
except for the two dotted pulses shown 
on the back porch of the synchronisa¬ 
tion pulses. 

Keyed AGC 

The signal at point F returns through 
low pass filter two to point G, where it 
enters the keyed AGC sync separator 



Fig.3: The action of the acceptor trap 
at point D in Fig.l, effectively 
removing the 4.43MHz chrominance 
signal. 

circuitry. It also connects via point R to 
the keyed AGC clamp amplifier. 

Since it's important to understand 
how the AGC (automatic gain control) 
circuitry works, it is shown in greater 
detail in Fig.6. The letter and block 
references are the same as in Fig.l, plus 
some additional ones. 



Fig.4: The luminance signal which 
remains at point E, after LP filtering. 



Fig.5: (a) Shows the staircase’ signal 
at point F; (b) the separated line sync 
pulses, at point 5b (Fig.6); and (c) the 
delayed pulses at point 5c (Fig.6). 


Because the picture brightness and 
content is continually varying, the AGC 
system does not control the total volt¬ 
age of the signal. If it did, when record¬ 
ing a bright scene the gain of the lumi¬ 
nance recording stages would drop, and 
on a dark scene increase - even if the 
input signal strength at point A (Fig.l) 
was unchanged. 

The complete signal from point B 
feeds into resistor R1 (Fig.6). The sig¬ 
nal from point F enters low pass filter 2 
and then the sync separator, which al¬ 
lows only sync pulses to pass - Fig.5(b). 
Next the signal is amplified, delayed, 
and inverted - appearing as in Fig.5(c). 
It's then fed into the mixer. 

The signal from point F also enters 
the clamp amplifier (point R), which 
changes the signal from an AC coupled 
signal into a DC coupled signal. The 



Fig.6: A simplified diagram of the keyed AGC section of Fig.l, used to explain how the AGC works. (See text) 
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output of damp amplifier also feeds 
into the mixer. The mixer now produces 
at point 5a the signal shown in Fig.5(a), 
including the pulses shown in dotted 
lines. 

Finally the signal is detected or recti¬ 
fied and supplied to the gate of the 
N-channel JFET (junction field effect 
transistor). With the gate disconnected, 
a JFET with a positive voltage con¬ 
nected to its drain acts like a fixed resis¬ 
tor, allowing current to flow though it. 
Thus the internal impedance of the 
JFET and resistor R1 act as a voltage 
divider, reducing the voltage of the in¬ 
coming video signal from point B. 

The positive-going rectified signal 
from the detector is fed to the gate of 
the JFET, causing its internal imped¬ 
ance to fall and thus reducing the input 
voltage of the signal entering the keyed 
AGC amplifier. The greater the signal 
at the gate of the JFET, the lower the 
input to the keyed AGC amplifier. 

In this way the keyed AGC signal 
output at point C is controlled by the 
amplitude of the sync pulses, and not by 
the actual picture content. At point C 
the signal now appears as in Fig.5(a), 
but without the dotted line pulses and 
with the voltage of the sync pulse (S) 
kept constant. 

The signal at point F also enters 
clamp amplifier 2, which clamps the tip 
of the synchronising pulses to a fixed 
DC voltage. It then enters the nonlinear 
pre-emphasis amplifiers (point H). This 
pre-emphasis circuitry boosts the signal 
level of the high frequency parts of the 
video signal, particularly on low level 
signals. This prevents interference at 
low signal levels causing picture noise 
on the recorded signal. 

A result of the pre-emphasis process 
is that hefty waveform spikes are pro¬ 
duced on the signal at point J - see 
Fig.7. Uncorrected, this could cause re¬ 


versal of black and white shades, and 
various other problems on the recorded 
picture. White clip and dark clip circuits 
remove the spikes above and below cer¬ 
tain fixed signal voltage levels (Fig.8). 

The signal at point K is next fre¬ 
quency modulated. During this process 
the tip of the sync pulses produce a sig¬ 
nal at 3.8MHz and the white peaks a 
signal at 4.8MHz (Fig.9). 

The FM signal 

You will remember from part one of 
this series that a frequency modulated 
signal is used to record the luminance 
signal, so that a bias oscillator is unnec¬ 
essary. FM signals are far less sensitive 
to unwanted interference than are AM 
(amplitude modulated) signals. 

With the luminance signal converted 
to FM (point L), the bandwidth is now 
only 1MHz (3.8 - 4.8MHz) - see 
Fig. 10. 



Next the FM signal passes through 
play/record switch SW2 and enters high 
pass filter 3, which attenuates the lower 
sideband (point M - Fig. 11). This leaves 
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Fig.12: The actual waveform of the 
FM signal at point L, of constant 
amplitude. 

room for the down-converted chromi¬ 
nance signal to be fitted in. Keep in 
mind that the amplitude of an FM car¬ 
rier remains constant - only the fre¬ 
quency changes as it is modulated 
(Fig. 12). 

The FM signal now feeds into the 
base of emitter follower transistor Q4 
(Fig.l). Preset resistor VR5 adjusts the 
record FM level. Finally the signal is 
supplied to the recording amplifiers. 
The output (point P) drives the primary 
windings of the rotary transformers, 
energising the two video heads set in 
the head drum. 

The FM recording current signal is 
shown in Fig.13. The ‘cotton reels’ 
shown in the diagram are the down-con- 
verted AM (amplitude modulated) 
627kHz colour signals, which use the 
FM envelope as a bias signal. 

Transistor Q5 is cut off in the record¬ 
ing mode. In the playback mode 9V DC 
appears at point Y. Q5 then conducts, 
effectively shorting the signal to ground 
at point P. 

Recording the colour 

At first sight the colour circuitry 
looks rather complicated. However it is 
made up from a number of simple cir¬ 
cuits. Old timers will recognise most, if 
not all of these as originating from the 
early days of radio and TV. 

In order to understand the processing 
of the chroma signals, a basic knowl¬ 
edge of colour TV is helpful. See my 





Fig.13: The cotton reel’ chrominance 
components on the recording head 
signal at point P. 

series “Understanding Colour Televi¬ 
sion”, published in the January to 
March, and May to September 1987 
issues of Electronics Australia. 

Part one of the present series de¬ 
scribed the basic method of ‘down-con- 
verting’ the AM colour signal to 627kHz 
before recording it, together with a 
block schematic. 

Fig. 14 is a block diagram showing in 
greater detail (although still simplified) 
how the colour signal is recorded. 

The complete video signal at point A 
in Fig.l is taken to point A2 in Fig. 14 
and enters bandpass filter 4. The lumi¬ 
nance information is removed, allowing 
only the 4.433619MHz colour subcarrier 
to pass and reach electronic play/record 
mode selection switch SW3 (point B2). 

The ‘cotton reel’ chroma waveform is 
shown in Fig. 15, and the bandwidth of 
the signal in Fig. 16. The dotted line 
shows the luminance signal as it was be¬ 
fore passing through filter 4. 

Electronic play/record switch SW3 
feeds the 4.433619MHz subcarrier signal 
into the ACC (automatic colour con¬ 
trol) circuit. The colour signal from the 
ACC circuit (point C2) is fed through 
capacitor C4 and electronic play/record 
switch SW4 into the burst gate (point 
D2). 

The luminance signal at point F in 



w 




-MAGENTA 


Fig.l5: The ‘cotton reel’ colour bar 
signal at point B2 of Fig.l4. 



Fig.l 6: The bandwidth of the 
incoming colour signal at point B2. 


Fig.l is fed into the white clip circuit at 
point E2 in Fig. 14, and then via capaci¬ 
tor C5 to the sync separator (point F2). 
This allows only the sync pulses to pass 
through, entering the monostable mul¬ 
tivibrator at point G2. 

Coil L2 and capacitor C5 alter the 
phase of the horizontal sync signal so 
that it is timed correctly with reference 
to the colour burst signal (point HI). 
This timed horizontal sync pulse is 
known as the burst gate pulse. 

Point HI goes direct to point J1 into 
the burst gate. It's then demodulated by 
the ACC detector, whose output is fed 
into the ACC mixer (point Kl). 

In this way the colour burst amplitude 
is kept at a constant voltage, controlled 
by the amplitude of the horizontal sync 
pulse input at point E2. In appearance 
it's the same as in Fig. 15, but with the 
signal voltage of the colour burst kept 
at a constant level. 



ELECTRONICS Australia, March 1989 115 











































































VCRs - Part 4 



The signal from the ACC mixer is fed 
via capacitor C4 into the main converter 
amplifier. A signal frequency of 
5.060572MHz (the colour subcarrier fre¬ 
quency + 40 times the line frequency + 
1/8 the line frequency) is also fed into 
the main converter via bandpass filter 5. 

Within the main converter this signal 
is combined with the colour signal sub¬ 
carrier input of 4.433619MHz to pro¬ 
duce a signal frequency of 626.953kHz, 
referred to as the 627kHz rotational 
chroma signal. 

You'll remember that how these fre¬ 
quencies are obtained was explained in 
part 1 of this series. (If you have the 
April issue of Electronics Australia 
handy, it might be a good idea to refer 
back to it at this point). 

The 627kHz rotational signal output 
from the main converter enters low pass 
filter 6 and then the 627kHz signal am¬ 
plifier. The amplifier output passes 
through switch SW6 to preset pot VR6 
(record colour level control). Point Z2 
connects to point Z1 in Fig.l. The 
down-converted cotton reel colour sig¬ 
nal then modulates the luminance FM 
signal as shown in Fig. 13. Fig. 17 shows 
the bandwidth of the combined signals. 



Fig.l 7: The bandwidth of the 
combined luminance and rotational 
chroma recording signals. 


Record drum servo 

One output from the sync separator 
(Fig. 14) is taken to point DS and con¬ 
nects to the recording drum servo cir¬ 
cuitry. 

You'll remember that a TV signal 
sync separator stage output consists of 
15.625kHz line pulses and 50Hz field 
sync pulses. The 50Hz pulses divided by 
two become 25Hz reference signals, 
which are then recorded on the video¬ 
tape control track. When the video cas¬ 
sette tape is played back, they serve as 
synchronising pulses for the video head 
drum servo circuitry. (Refer to part 3 of 
this series). 


The AFC loop 

The 627kHz amplitude modulated co¬ 
lour signal is phase shifted in steps of 
90°, through 360°. An AFC (automatic 
frequency control) loop is necessary in 
order that the various signal frequencies 
used to produce the 627kHz rotational 
signal are exactly correct and in phase. 

The line sync pulses from the sync 
separator also feed to the input of the 
phase detector (point PD1), the output 
of which connects (point VCO) to a 
voltage controlled oscillator whose fre¬ 
quency is 160 times the line sync fre¬ 
quency (15.625 x 160 = 2500kHz, or 
2.5MHz). 

Digital frequency divider 1 accepts 
this signal and produces an output of 
1/4 of 2500kHz, or 625kHz, which is 
forty times the line frequency. The 
625kHz signal is supplied to digital fre¬ 
quency divider 2, and also to the 90° 
rotation circuit. 

Digital frequency divider 2 now re¬ 
duces the signal frequency by 40 times 
(625,000/40 = 15,625Hz) and feeds it 
back into the phase detector (point 
PD2). The internal circuitry of the 
phase detector compares this 15,625Hz 
signal with the 15,625Hz frequency of 
the TV line sync pulses at point PD1. 
Provided that the two signals exactly 
match in frequency and phase, the 
phase detector output is zero. 

However if the output frequency of 
digital divider 2 rises above, or falls 
below the line sync pulse frequency, a 
corrective voltage is sent by the phase 
detector to the voltage controlled oscil¬ 
lator. In this way the frequency of the 
2500kHz signal is controlled by the line 
pulse frequency. 

Besides the 625kHz signal from digital 
divider 2 the rotational control circuitry 


receives (point DF) a 25Hz control sig¬ 
nal from the servo circuits. The output 
of the 90° rotation control circuitry 
(point RO) is fed to the second convert¬ 
er. The output at point RO is phase 
shifted 90° with each succeeding line of 
the TV picture, and kept in step with 
the video head rotation by the 25Hz 
pulse from point DF. 

The second converter down-converts 
the signal to 627kHz and feeds it via 
high-pass filter 5 into the main con¬ 
verter (point Ml), where it combines 
with the colour subcarrier to form the 
627kHz chroma signal at point CS. 
(How this is done was explained in part 
one of this series). 

The 4.435572MHz signal at point OS 
via electronic play/record switch SW5 is 
supplied first to the ID (identification) 
pulse detector (point DT). The output 
at point ID feeds into the rotational 
control circuit at point RC, synchronis¬ 
ing the 90° rotation control circuitry. 

The result of this control is that the 
signal sent to the channel one video 
head does not change in phase. How¬ 
ever the signal sent to the channel two 
video head does change phase by 90° 
for each line of TV picture recorded. 
We'll see the reason for this when we 
discuss the colour playback process. 

The signal at point OS is also taken 
via switch SW5 into the APC (auto¬ 
matic picture control) detector. The 
APC circuitry only operates in the play 
mode. 

The Betamax system 

The Betamax system uses similar 
principles to the VHS system. Some 
basic information was given in part two 
of this series. 

As in the VHS system the luminance 
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signal is FM modulated. However two 
frequency modulators may be used, 
with the signal fed to the second FM 
modulator delayed by one line. The fre¬ 
quency modulated signal is then passed 
through pre-emphasis amplifiers and 
black and white clip circuits just as in 
the VHS system. 

The FM signal carrier frequency is 
5.2MHz for a peak white signal, and 
3.8MHz at black level. (Compare with 
Figs.9 and 10.) 

Fig. 18 shows the basic system used in 
the Betamax format colour recording 
circuitry. The colour signal with the 
luminance information removed enters 
at point A. The waveform is as Fig.15. 
It passes through the ACC circuit and 
into a gate circuit at point B. This gate 
alternately accepts the signals from 
points B and P, under the control of a 
pulse. 

The signal from the ACC amplifier is 
also fed to a burst gate (point C) which 
keeps oscillator 1 (4.433619MHz) accu¬ 
rately locked to the colour burst fre¬ 
quency. The output from oscillator 1 
enters a 90° phase shift circuit (point 
D), producing what is known as the 
pilot tone signal, which is recorded on 
the magnetic tape. 

Oscillator 2's output (free running 
5.5MHz) is supplied to digital dividers 1 
and 2 (point E). SW1 is an electronic 
switch controlled by the 25Hz pulse 
from the video head drum. 

You'll remember that each complete 
frame of a TV picture consists of two 
interlaced fields. As each field succeeds 
the previous one, SW1 is electronically 
switched between the outputs of the two 
digital divider circuits. These outputs 
are supplied to the phase comparator 
(point F) which also receives line sync 
pulses from the sync separator (point 
G). The phase comparator controls the 
frequency of oscillator 2. 

In switch SWl's position 1 the signal 
from digital divider 1 causes the line 
frequency signal from the line sync 
pulse generator to be multiplied by 351 
(351 x 15,625 = 5.484375MHz). In posi¬ 
tion 2 the line pulse frequency is multi¬ 
plied by 353 (353 X 15,625 = 
5.515625MHz). Thus oscillator two is al¬ 
ternately locked to one of these two fre¬ 
quencies as the picture fields change. 

Oscillator 2's output (point H) now 
passes through a multiply by 0.125 (di¬ 
vide by 8) digital counter to point J, at 
one input of mixer 1. The output from 
oscillator 1 (4.433619MHz) is fed to the 
other input of this mixer, so that the 
output at point K is 5.1230721MHz 
(0.68945313MHz + 4.433619MHz) for 
one field and 5.1191659MHz (0.6- 




855469MHz + 4.433619MHz) for the 
other. 

In the second mixer the incoming co¬ 
lour subcarrier frequency is subtracted 
from these two frequencies, so that two 
different down-converted signals of 689- 
,45313kHz and 685.5469kHz are fed 
(point L) through filter one into the 
recording amplifier (point M). 

Channel 1 video head is supplied with 
the down-converted colour signal of 
685.546kHz and channel 2 video head 
with the 689.453kHz colour signal. This 
two frequency signal system prevents 
colour crosstalk when the cassette tape 
is played back. 

Erasing the picture 

In both the VHS and Betamax sys¬ 
tems, before the tape reaches the video 
head drum it first passes over the full 
erase head (see part 2). In the record 
mode a bias oscillator energises this 
head, wiping out all previous record¬ 
ings. 


Suppose we wish to make a new 
recording and insert it in the middle of 
an existing one? Using a fixed head 
erase system overlapping will occur - 
see Fig. 19(a) - and the colours of the 
new recording at this point merge with 
the colours of the old recording. At the 
end of the new recording there will be a 
gap, as shown in Fig.l9(b). 

This problem is overcome in the 
Video 8 system by the use of a flying 
erase head , set at 90° to the video heads 
(see Fig.20). Since each video track 
records one field of the picture, two 
tracks make up one picture frame. The 
flying erase head covers two tracks 
(Fig. 19(c)) and removes one complete 
frame of picture. When the new record¬ 
ing is made the change is noiseless and 
free from colour splash. 

Next month we'll discuss how the re¬ 
corded picture on the tape is played 
back. We'll also consider the vector 
relationships of the colour signals, and 
long play operation on the latest VCRs. 


Fig.20: The flying erase 
head is mounted on the 
video head drum, at 90 
degrees to the 
record/play heads. 
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Horn speakers 


One of the most recognisable parts of a vintage radio for most 
people is the horn speaker. These came in a range of distinc¬ 
tive designs and shapes, often quite ornamental. 

The earliest radio receivers employed 
coherer detectors, and the messages 
were read by means of paper tape 
morse recorders. Coherers soon gave 
way to electrolytic and magnetic detec¬ 
tors which, whilst more reliable, pro¬ 
duced insufficient energy to operate re¬ 
corders. 

The most sensitive and practical in¬ 
strument in common use at that time 
was the telephone earpiece, which 
proved to be very suitable for these new 
receivers. Although messages now had 
to be transcribed, in all other aspects 
the telephone receiver was most satis¬ 
factory, and of course, has been in ex¬ 
tensive use in radio reception to this 
day. Logical developments were to use 
a headband, as already used by tele¬ 
phone operators, and to fit two ear¬ 
pieces so that both ears could be used. 

Headphones were hard to improve on 
for single operator communications 
work. They were efficient, gave some 
protection against outside distractions 
and kept the messages private. Had 
radio not evolved into public entertain¬ 
ment, it is likely that for direct audio 
communications, the headphone would 
have remained pre-eminent, just as it 
has in the telephone. 

Headphones inadequate 

With the advent of broadcasting in 
the early 1920's, listening requirements 
changed radically. To cater for groups 
of listeners, it was possible to connect 
extra pairs of headphones, but this was 
clumsy and restrictive. 

Placing headphones in a dish or bowl 
could reinforce sound sufficiently to 
cover a small area, but the obvious 
solution was suggested by the gramo¬ 
phone and megaphone. Coupling a 
headphone unit into a horn, in the same 
manner as the soundbox of an acoustic 
gramophone, gave a considerable in- 


A classic ‘Morning Glory’ horn 
speaker with mahogany petals. This 
one came from the British Amplion 
company, which specialised in this 
pattern. 


crease in volume and quality. 

Horns have never been bettered for 
efficient loudspeaker operation. By act¬ 
ing as a kind of acoustic coupling trans¬ 
former, the horn matches the compara¬ 
tively heavy diaphragm to the far less 
dense surrounding air, and, to this day, 
horns are commonly used where large 
volumes of sound are required. A factor 
in the practicality of talking pictures in 
the late 20's was the experience gained 
with radio horn speakers. 

Although Western Electric had ex¬ 
perimented with a horn loaded loud 
speaking telephone as early as 1907, the 
large scale manufacture of radio horn 
loudspeakers commenced in 1922. For 
the next five years, literally dozens of 
manufacturers flooded the market with 
all kinds of horn speakers of every con¬ 
ceivable shape, size and material. 

Some of materials used were alumini¬ 
um, steel, diecasting alloy, ebonite, 
wood, papier mache, plaster of paris 
and ceramic. Early horns had bells 
which varied from a few inches in 
diameter to more than 22" (560mm) 
across - but to perform satisfactorily by 
today's standards, a wide range horn 
needs a mouth of at least twice even 
this diameter. Only a dedicated enthusi- 


The relative sizes and similarities of the magnets and diaphragms of a 
headphone and a Claritone’ horn. The black object alongside the horn's 
magnets is a capacitor, used to improve tonal quality. 
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Not a piece of a vintage motor cycle, 
despite the name plate! The knurled 
knob is the diaphragm spacing 
control. 

ast would accept such a monster (two 
for stereo) and this is one reason for the 
unpopularity of bass horns 
domestically. 

Shape important 

The exact shape of the flare is impor¬ 
tant. Although any horn will work, the 
most effective type follows what is 
known mathematically as an exponential 
curve. All this means is that along the 
length of the horn, for each unit in¬ 
crease in length, the cross sectional area 
of the horn doubles. 

The early gramophone makers had 
discovered this characteristic, but 
whether the original concepts were 
scientific or aesthetic is debatable. They 
found that the classic ‘morning glory’ 
horn, named after a popular American 
flower which nature has evolved with an 
exponential flare, was superior both 
acoustically and visually to the straight 
sided cone. Some horns were made 
complete with petal-like segments, leav¬ 
ing no doubt about the floral origins. 



An American Atwater Kent model L. It 
has a spacing adjustment collar 
under the base. 


Incidentally it is not only flowers that 
have evolved the exponential curve. 
Many shells, including that of the snail 
follow the same law. 

One very practical radio loudspeaker 
system used the horn of the family 
gramophone, which would have been 
gathering dust as interest centred on 
radio entertainment. The soundbox, or 
what we would now call the pickup 
head, was replaced by a horn driver 
unit. Not only was this recycling an at¬ 
tractive proposition to owners who were 
faced with an otherwise unused piece of 
equipment, but a cabinet gramophone 
would have produced results equal to 
those from a good sized radio horn. 

A horn with a straight axis was 
clumsy, and various forms of folding 
were adopted. The traditional graceful 
curved neck and wide bell became the 
symbol of early radio, but there were 
many other forms. 

Some British manufacturers disguised 
their speakers to look like ornaments, 
such as Dresden figures or Confucius. 
At least one American model used a 
bugle-like multi folding horn, inspired 
by a motor car bulb horn! As the ulti¬ 
mate concession to nature, a couple of 
American manufacturers incorporated 
large sea shells in their speakers. An 
idea borrowed from the gramophone in¬ 
dustry was building horns into cabinets. 

Horn construction was more metal 
fabrication than electronic engineering, 
so it is not surprising that some unlikely 
firms diversified into speaker manufac¬ 
ture. One such was the well known 
A.J.S. company of the UK, who took 
the opportunity to cover a recession in 
the motor cycle industry. 



A German ‘N&K’ horn; the adjuster is 
at the end of the driver unit. 



A British ‘Claritone’; adjustment is by 
means of the lever projecting from 
the base. 


Drivers 

Initially, conventional headphones 
were used as horn drivers, but the need 
for increased power handling soon led 
to specialised driver units being pro¬ 
duced. Generally, they were simply 
oversized headphones and standard 
practice was to provide adjustable dia¬ 
phragm to magnet spacing. Operation 
was a compromise between sensitivity 
and power handling. Maximum sensi¬ 
tivity results from minimum spacing be¬ 
tween the diaphragm and magnets, but 
volume is then limited by the diaphragm 
hitting the magnet pole pieces. 

Specialist magnet materials were not 
available, and to improve on carbon 
steel magnets, some units used electro¬ 
magnets energised from the radio's fila¬ 
ment battery. 

For maximum sensitivity the driver 
coils were usually connected directly 
into the anode (plate) circuit of the 
audio output stage. This meant that 
anode current flowed through the wind¬ 
ings - potentially capable of causing 
demagnetisation with units having a per¬ 
manent magnet. The polarity of termi¬ 
nals of horn speakers and headphones 
was therefore marked, to ensure that 
they were connected so this current 
would reinforce the field from the per¬ 
manent magnet. 

Later, when radios with built-in 
speakers arrived, horns were often used 
as extension speakers, giving them a re¬ 
prieve. This has increased the chances 
of these very collectable items still being 
found today. © 
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Solid Stale Update ^ 

KEEPING YOU INFORMED ON THE LATEST DEVELOPMENTS IN SEMICONDUCTOR TECHNOLOGY^^I 


PS/2 - compatible 
chip set 



Miniature Schottky diode 

Alpha’s new Schottky ring quad con¬ 
sists of four closely spaced Schottky bar¬ 
rier diodes monolithically connected in 
a planar beam-lead ring configuration 
for optimum diode matching. This new 
design reduces the diode junction spac¬ 
ing by nearly a third, thereby minimis¬ 
ing the device parasitics caused by over¬ 
lay capacitance and lead inductance. 
Both silicon and GaAs versions are 
available. 

These diodes are mounted in Alpha’s 
miniature epoxy covered 464-002 pack¬ 
age, a new package with an extremely 
small base design which contributes fur¬ 
ther to a reduction in device parasitics. 

Alpha’s ring quads are designed pri¬ 
marily for use in double balanced mix¬ 
ers up to 26GHz. The small size and re- 


quad rings 

duced parasitics of Alpha’s 464-002 
package makes these diodes ideally 
suited for high frequency broadband 
mixer applications requiring minimum 
conversion loss. Other applications 
where these ring quads can be used are 
phase detectors, modulators, and low 
power/high speed switches. 

Silicon ring quads are available in 
low, medium, and high drive levels to 
suit local oscillator designs. A GaAs 
version is also available for narrowband 
operation up to 40GHz where minimum 
noise figure and conversion loss speci¬ 
fications are required. 

Further information is available from 
Benmar International, Level 67, MLC 
Centre, Sydney 2001 or phone (02) 
233 7566 


Frequency synthesiser chip cuts radio costs 


The National Semiconductor DS8911 
phase-locked-loop (PLL) frequency syn¬ 
thesiser enables designers to signifi¬ 
cantly reduce the cost of electronically 
tuned radios (ETRs). The device is an 
up-conversion synthesiser that can digi¬ 
tally tune AM, FM, short wave, 
weather band and VHF frequencies. 
The up-conversion design mean? that 
fewer external discrete components are 
required for front-end alignment. 

A single voltage controlled oscillator 
(VCO), operating between 98 and 
120MHz, permits tuning of both the 
AM and FM bands. Cost reductions re¬ 
sult from eliminating the AM-tuned cir¬ 
cuits and associated matched-varactor 
diodes and costly labor-intensive adjust¬ 
ments. 

The DS8911 also has an on-chip op 
amp and mixer. The on-chip op amp 
has an exceptional dynamic range and 
features a high level of spectral purity, 
attaining the low-phase noise levels re¬ 


quired for AM stereo. 

Other on-board components include a 
programmable divider, a reference 
chain divider, a phase comparator, a 
charge pump, a divider generating the 
AM low signal and the VCO. 

The DS8911 is fabricated with a 
bipolar/CMOS technology, giving users 
both high-speed and low-power con¬ 
sumption advantages. It offers serial 
data-entry capabilities and is compatible 
with any bipolar or CMOS microproces¬ 
sor. The device typically consumes only 
25 milliamps of power during operation 
(0.5mA at standby). 

Besides ETR applications, the 
DS8911 can be used in a wide variety of 
digital-synthesis operations, including 
cordless and cellular telephones. 

For further information contact Na¬ 
tional Semiconductor (Aust), 1 Khar¬ 
toum Road, North Ryde 2113 or phone 
(02) 887 4455. 


VLSI Technology, Inc. has intro¬ 
duced a chip set that allows manufactur¬ 
ers to emulate the IBM PS/2 Model 30. 
The three-chip set, which consists of the 
VL82C031 System Controller, 
VL82C032 I/O Controller, and the 
VL82C033 Disk Controller and Data 
Separator, significantly reduces the non¬ 
memory device count of a PS/2 Model 
30-compatible system and improves the 
system speed by 25%. 

In conjunction with the PS/2 Model 
30-compatible chip set, VLSI Technolo¬ 
gy’s Logic Products Division introduced 
a video graphic array (VGA) device 
that provides the type of high-resolution 
graphics normally available only in PS/2 
Model 50 and higher systems. The 
VL82C037 Video Graphics Controller is 
also fully compatible with other models 
in the PS/2-compatible line, as well as 
with the IBM PC/AT and PC/XT. 

The VL82C031 System Controller 
provides the dual-speed (8 or 10MHz) 
control necessary to operate the PS/2 
Model 30 at peak performance. It also 
controls such functions as memory, I/O, 
parity, address paths, and data paths, as 
well as handling four channels of direct 
memory access (DMA). 

The VL82C032 I/O Controller pro¬ 
vides system control of both the key¬ 
board and pointing device ("mouse"), 
control of two serial communication 
channels, and control of both disk stor¬ 
age and display functions. 

The VL82C033 Floppy Disk Control¬ 
ler and Data Separator contains an ana¬ 
log data separator, phase comparator, 
filters, and other elements necessary to 
perform a 765A-compatible floppy disk 
controller function at up to 500 kilobits 
per second. 

The VL82C037 Video Graphics Con¬ 
troller provides high-resolution, 800 x 
600-pixel displays having up to 16 dis¬ 
played colours. If is fully compatible 
with the IBM VGA in all modes, and 
with Hercules graphics. 

For further information contact 
Energy Control International, 26 Boron 
Street, Sumner Park 4074 or phone (07) 
376 2955. 
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High speed quad BiFET op amp 



Analog Devices has introduced the 
AD713, a new monolithic quad op amp 
which is claimed to feature the best 
combination of AC and DC perform¬ 
ance available. In addition to settling to 
0.01% in just lps (10V step) - twice as 
fast as comparably priced devices - the 
AD713 offers input offset voltage of 
0.5mV and bias current of 40pA. 

Providing closely matched AC and 
DC characteristics inherent to amplifiers 
sharing the same monolithic die, the 
AD713 saves space, reduces part count, 


and makes multiple-pole active filters 
and high-speed instrumentation ampli¬ 
fiers smaller, simpler, and more cost ef¬ 
fective. Guaranteed matching character¬ 
istics include a maximum offset voltage 
of 0.8mV, maximum input offset volt¬ 
age drift less than 25p,V/°C (typically 
6p.V/°C), and input bias current of 
35pA. 

A low total harmonic distortion 
(THD) of 0.0003% at 3V RMS also 
makes the AD713 well suited for de¬ 
manding multi-channel audio applica¬ 
tions. 

Other key specifications include a 
minimum unity-gain bandwidth of 
3MHz, slew rate of 18V/p.s, high open- 
loop gain of 400V/mV and minimum 
common-mode rejection of 84dB. 

Further information is available from 
Parameters, 25-27 Paul Street North, 
North Ryde 2113 or phone (02) 
888 8777. 


Dual PLL for 46/49MHz cordless phones 



Motorola’s MOS Digital-Analog Inte¬ 
grated Circuits Division has introduced 
the MC14516/0/6/7 series of dual phase- 
locked loop frequency synthesisers 
based on silicon gate CMOS technolo¬ 
gy. The parts are primarily used for syn¬ 
thesis of 46/49MHz cordless phone fre¬ 
quencies, without the use of an external 
prescaler. Receive and transmit loops 
are run through two ROM programma¬ 
ble counters with two independent 
phase/frequency detect circuits. A com¬ 


mon reference oscillator and reference 
divider are shared by the receive and 
transmit circuits. 

The MC145160 series also offers a 
lock-detect circuit for the transmit loop, 
illegal code detect, and a buffered oscil¬ 
lator output for mixing. A 4kHz and 
5kHz tone output is also included. The 
MC145160 and MC145166 accept chan¬ 
nel programming through parallel BCD 
inputs. Channel programming through a 
clocked serial data input makes the 
MC145167 easy to interface with MPUs. 

Key features of these new devices in¬ 
clude an on-chip oscillator circuit to 
support an external crystal, and 3mA at 
3V operating power consumption. 

For further information contact Moto¬ 
rola Semiconductor Australia, 250 Pa¬ 
cific Highway, Crows Nest 2065 or 
phone (02) 438 1955. 


Enhanced JFET op amps 

Voltage drift is not the problem it 
used to be with TI’s new Enhanced 
junction field effect transistor op amps. 
Developed by TI’s Linear Op Amp 
Group, these new devices feature low 
initial offset voltage drift over time and 
temperature. Enhanced-JFET slew 
rates, low input bias and offset current. 

Pin-compatible with industry-standard 
JFET op amps, TI’s new family consists 
of two product series: the high speed 
TL05X and the low power TL03X. Both 
series offer two offset voltage grades in 


single, dual and quad units. Additional¬ 
ly, military, industrial and commercial 
versions exist for both product lines, as 
well as a number of packaging choices. 

Among the packaging options avail¬ 
able are small-outline (SO), dual-in-line 
packages (DIPs), ceramic DIPs and 
leadless chip carriers. 

TI will continue to supply its three ex¬ 
isting series of BIFET op amps: the 
low-power TL060s, low noise TL070s 
and the general-purpose TL080s. 

For further information contact Texas 
Instruments Australia, 6-10 Talavera 
Road, North Ryde 2113. 


Enhanced laser 
for F0 use 

Tektronix has released enhanced ver¬ 
sions of its LDM 1550 and LDM 1551 
high-output laser diode modules, offer¬ 
ing the communications and instrument 
industries improved transmission effi¬ 
ciency and miniaturisation . 

The enhancement is the use of a new 
fibre for pigtails, which allows low-loss 
applications at the long optical wave¬ 
lengths favoured for multiplexed, multi¬ 
channel applications. 

The loss which is reduced is bend 
loss: signal absorption in fibre sidewalls 
when the fibre is curved beyond a criti¬ 
cal radius. The new material, Corning 
CFM-28 single-mode glass fibre, sus¬ 
tains significantly tighter bends than 
earlier fibres without excessive loss. 

The LDM 1550 and LDM 1551 are 
otherwise unchanged. They are laser/- 
thermistor/monitor-diode modules that 
offer guaranteed lmW output power, 
1550nm emission wavelength, hermeti¬ 
cally sealed packages and low 10-40mA 
threshold current. 

Further information is available from 
Tektronix Australia, 80 Waterloo Road, 
North Ryde 2113 or phone (02) 
888 7066. 


DATA ACQUISITION 
AND CONTROL 


DATATAKER: 
$2,400 COMPLETE 



DATA ELECTRONICS 

Ttl (03) 801-1277. Teto 38615. Fa» (03) BOO-3241 
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Books & Us 
Literature ^ 



Shortwave guide 

ARTHUR CUSHEN'S RADIO LISTEN¬ 
ERS GUIDE, by Arthur Cushen MBE. 
Published by Athur Cushen Publica¬ 
tions, 1988. Soft covers, 300 x 210mm, 
108 pages. ISBN 0 473 00560 3. Recom¬ 
mended retail price $22. 

New Zealander Arthur Cushen is 
known to countless shortwave radio lis¬ 
teners around the world, having pre¬ 
sented since 1966 a monthly report on 
Radio Nederland covering reception in 
the Pacific area. He wrote a column on 
shortwave listening in EA for over 30 
years, beginning in 1953, and has also 
contributed to many other radio pro¬ 
grams and magazines throughout the 
world. He has also represented the 
BBC as a Technical Monitor in the Pa¬ 
cific region, since 1942, and is National 
President of the NZ Radio DX Club. 
So there isn't much that he doesn't 
know about world shortwave broadcast¬ 
ing and DX listening! 

Arthur's first book was an autobiogra¬ 
phy, entitled The World In My Ears, 
with a section at the rear introducing 
radio listening as a hobby. In this sec¬ 
ond book he has concentrated on radio 
listening almost completely, producing a 
volume designed not only to introduce 
the subject to newcomers, but also to 
provide useful information on various 
practical aspects. 

There are seven major sections, of 
which the first six deal with radio listen¬ 


ing itself while the last provides a pro¬ 
file of the author. The headings of the 
first six sections give a good idea of the 
material covered: Shortwave, Medium- 
wave, Equipment, The Radio Listening 
Hobby, Programme Listening, The DX 
Club and Conferences and Conventions. 
Each section includes a number of chap¬ 
ters. 

The emphasis throughout is on a basic 
practical understanding, with only 
enough technical information to support 
this. This would make the book particu¬ 
larly suitable for people without any 
prior knowledge of radio or electronics, 
although there's still a lot of useful in¬ 
formation for those who are more tech¬ 
nically inclined. There's even a small 
item on active aerials, contributed by 
EA 's current vintage radio columnist 
Peter Lankshear. 

Copies of the book are available in 
Australia from Technical Book and 
Magazine Company, in Melbourne, al¬ 
though Arthur Cushen can also supply 
them directly from New Zealand by 
mail, for $A22. His address is 212 Earn 
Street, Invercargill 9501. (J.R.) 

Logic Controllers 

PROGRAMMABLE CONTROLLERS: 
OPERATION AND APPLICATION, by 
Ian G. Warnock. Published by Prentice 
Hall, 1988. Soft covers, (student edition) 
235 x 175mm, 447 pages. ISBN 0-13- 
730037-9. Price $39.95 


Since their introduction in the early 
1970's, programmable logic controllers 
or ‘PLCs’ have developed from a rela¬ 
tively simple, no frills device to units 
that rival the sophistication of a com¬ 
puter. The increase in the capabilities of 
the PLC has taken it from its mundane 
roll of controlling a few motors and 
relays to one that can be used in com¬ 
plete energy management systems. 

It is not unusual now for technicians 
to write the controlling program for a 
PLC on a personal computer, typically 
an IBM, and to download this program 
to the PLC. As well, many PLCs now 
incorporate analog input and output 
functions, allowing the direct connection 
of transducers in the control system to 
the PLC. Throw in the capability of 
PID (proportional-integral-derivative) 
control, and the facility of communica¬ 
tion via a serial port to other PLCs, and 
you have a very complex device. 

So where do you start? Obviously, 
today's technicians need not only to un¬ 
derstand control systems and comput¬ 
ers, but they need to be able to pro¬ 
gram a PLC in one or another of the 
various languages typically used. 

It seems that this book is a pretty 
good place to start. It is up to date, 
covers everything and does it in a rea¬ 
sonably accessible manner. Chapter 1 
starts with a review of a control system, 
and also covers some basics such as a 
quick review of logic elements, relays 
and computers. Chapter 2 is where the 
PLC bit starts, and presents details on 
the structure and operation of typical 
PLCs. Various types are described, al¬ 
though the Mitsubishi types seem to 
feature somewhat. 

Chapter 3 describes typical software 
facilities, and includes the principles of 
ladder programming and functions such 
as timers and data handling. Chapters 4 
and 5 continue this theme but expand 
into flowcharts and sequential control 
tasks. The remainder of the book com¬ 
prises four more chapters which exam¬ 
ine analog I/O, PID control, serial com¬ 
munications, LAN networks, typical 
PLC applications and so on. There is 
even a section on robotics. The appen¬ 
dix contains selected manufacturers' 
data on various PLCs, including three 
from General Electric and two from 
Mitsubishi. 

The book is aimed at those studying 
at post-trade or technician level, and 
would also be useful to undergraduates. 
It is practical, and contains numerous 
photos, diagrams and examples. And 
above all, it deals with current technolo¬ 
gy. The review copy was supplied by 
Prentice Hall Australia.(P.P.) © 
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EA MINI ADS 


Rates: One insertion $195. Six insertions 
$180 each. Twelve insertions $170 each. 
Send order with remittance to THE 
ADVERTISING MANAGER, 
ELECTRONICS AUSTRALIA. P.O. BOX 
227, WATERLOO, NSW 2017 by 15th ol 
the month two months prior to issue date. 


Cap meter 

continued from page 85 

The zero adjust pot is fairly easy to 
use, being critical only when you're on 
the 200pF range and cancelling out the 
last 0.1 of a picofarad. The 20pF range 
of the control also makes the instrument 
quite suitable for measuring not only 
small fixed capacitors and trimmers, but 
PCB and wiring strays as well. 

Mind you, we found that the two cli- 
pleads supplied with the instrument 
aren't really ideal for measuring strays - 
they're rather too long and floppy, 
making it difficult to zero out their own 
inherent self-capacitance. But it should 
be quite feasible to make up a custom 


Remote control 

continued from page 82 

As already mentioned, the maximum 
load for each channel is 500VA. Al¬ 
though a heatsink would raise the load 
capability, it also increases the danger, 
as the metal tab of the Triac is con¬ 
nected to the active. If you decide to 
add a heatsink, insulate it from the 
Triac. However, 500VA should be ade¬ 
quate for most uses. 

For test purposes, use a table lamp or 
similar, and run through the checks 
again, this time using the lamp to indi¬ 
cate correct operation. Check all chan¬ 
nels, and confirm that the timer (if 
used) gives a delay of around 8 to 10 
minutes. 

The next and final stage is to hook up 
the receiver/decoder PCB to the power 


probe, using a short length of low- 
capacitance co-axial cable, that would 
get around this problem. It should then 
be quite suitable for measuring strays 
down to the lpF level. 

In short then, we found the Q-1222 a 
nice little instrument, and one that 
should be quite an asset in any lab or 
workshop involved in either servicing or 
circuit development. Its measurement 
range is rather wider than the capaci¬ 
tance ranges provided on some DVMs, 
too, which should go at least a fair way 
towards justifying its cost as a separate 
and dedicated instrument. 

The price quoted is $129, by the way, 
and the Q-1222 is available through all 
Dick Smith Electronics stores. (J.R.) ® 


supply from the mains interface, and to 
also connect each channel to the 
decoder outputs. The whole thing can 
now be housed in a suitable enclosure, 
and the transmitter used to confirm that 
everything works properly. If so, great. 

If not, Oatley Electronics will help 
you. This whole project is relatively 
complex, and despite the effort put into 
its design, may give problems to the less 
experienced constructor. We know it all 
works, and very well besides. 

So if your project doesn't work, bring 
or send it to Oatley Electronics and 
they will fix it for you for a small fee 
(minimum of $15). Naturally, the firm 
reserves the right to refuse any kit sent 
back for repair, if it has poor construc¬ 
tion or components damaged due to 
wrong insertion. © 


B&C PROM 
PROGRAMMERS 

DOS-MAC-CPM-UNIX 
2716 TO 275 12 EPROMS 
27011 128KBYTE EPROMS 
SINGLE CHIP MICRO’S 
RS232 PORT DRIVEN 

FROM $441 TAX FREE 

CURRENT SOLUTIONS 
PH: (03) 720 3298 
FAX: (03) 720 4967 



JAPANESE SEMICONDUCTORS 






A comprehensive range of Japanese transistors and IC’s to suit 
television, VCR and audio products. 

Brands stocked include SANYO, HITACHI, TOSHIBA, NEC, 
MATSUSHITA, SANKEN RHOM, etc. 

We are catering for the repair industry. 

Phone for a comprehensive stock list. 


TRADE AND WHOLESALE 
ENQUIRIES 

Phone or send your business details to: 
WES Components, 

P.O. Box 451, 

Ashfield 2131. 

PH: 797 9866 FAX: 799 7051 


RETAIL ENQUIRIES A 

Wagner Electronics, 

305 Liverpool Rd, - 

Ashfield 2131. 

PH: 798 9233 





























Information centre 

Conducted by Peter Phillips 



MEK, MIDI and requests 

The hot topic this month is clearly the MEK versus MEKP 
controversy. We also review an IBM MIDI software package 
for our Universal MIDI interface and answer a few questions 
But first a request... 


It is always gratifying to get letters 
from readers, as it proves not only that 
EA is being read, but being read very 
carefully. Correspondence from readers 
takes many forms, but the most com¬ 
mon type is that asking for technical ad¬ 
vice. Hence this section of the maga¬ 
zine. 

We try very hard to answer all letters 
as soon as possible, but there are a few 
reasons which can delay things. Like the 
letter recently which asked ‘I've just 
completed the amplifier project in your 
magazine. Why doesn't it work?’ Or the 
letter which starts by saying ‘I realise 
this project was published a few years 


ago, but...’ and ends by giving the date 
of the project as 1965. 

We have problems answering letters 
like these, for obvious reasons. Most 
letters conform to the requirements 
listed in the Reader Services box (last 
page) and the EA staff all try to answer 
letters as quickly as possible. But 
remember that letters without the $5 fee 
are answered only in these columns, 
and then only if we think they are inter¬ 
esting to other readers. 

But the letters that we really could do 
without, (fortunately the minority) are 
the rude ones. I don't mean letters with 
expletives, I mean those that are high 


handed and even abusive. 

For example the phrases ‘you are 
most dishonest in ...’ or, i expect you 
to at least...’ or ‘I am only a dumb 
reader...’ are mild compared to some 
we receive. The facts are, we try our 
best to produce an informative maga¬ 
zine each month. Sometimes we make a 
mistake, sometimes we make several 
mistakes. Fortunately few of our mis¬ 
takes are life threatening, and we cer¬ 
tainly try not to be dishonest. Correct 
us please, but we are only human and 
prefer the corrections to be polite. 

And sometimes we are so busy getting 
the magazine to the presses, that letters 
take a bit longer to answer than we, or 
you, would like. All I can say here is 
that we will answer all letters (that are 
accompanied with the $5 charge), and 
the more help you can give us, the 
quicker will tend to be our reply. 

So, having got that off my chest it's 
on with the show. First is the MEK/- 
MEKP conflict. 


MEKP 

IVe received five letters all 
commenting on a letter to the editor 
by Max Riley (VK2ARZ) in December 
’88 concerning the chemical MEKP. 
This letter included an extract from 
the Aviation Safety Digest, which 
went on to outline the dangers 
associated with MEKP. Unfortunately, 
the letter by Max Riley was printed as 
saying the chemical in question is 
MEK. 

I could not find the original letter, 
but I'm sure a typo has omitted the 
‘P’. However, the result has been 
correspondence from some highly 
qualified readers on the subject of 
MEKP, and it is worthwhile 
summarising a few of the major 
points raised. All the letters stated 
quite clearly that MEK and MEKP are 
very different chemicals, and that 
MEKP is the dangerous one. Here is 
the first letter, in abbreviated form: 

The dangers of an industrial chemist 
commenting on electronics are quite 
clearly shown in Forum (Dec ’88) but 


similar dangers of radio types comment¬ 
ing on chemistry are not quite so appar¬ 
ent. 

For example - Oct.’87: article titled 
‘Low cost techniques for making PCBs’, 
where the author suggests the use of 
caustic soda and MEK. Dec.’87: letter 
‘concerned’ at hobbyists using these 
chemicals, Mar.’88: author's defence of 
this. And then a letter in Dec. ’88 warn¬ 
ing users to avoid MEK, with an extract 
on MEKP as to why. OK, now for some 
facts: 

Caustic soda (sodium hydroxide) is 
dangerous if incorrectly handled, but is 
safe enough for domestic use. MEK 
(methyl ethyl ketone) is a flammable sol¬ 
vent similar to acetone. It is no more 
dangerous than the petrol anyone can 
obtain in large quantities at a self-serve 
service station. 

MEKP (methyl ethyl ketone peroxide) 
is totally different, decidedly nasty and is 
sold only for hardening polyester resins. 

It is not intended for use as a solvent. 
(R.V., Mt. Waverley, Vic.) 


This letter continues with the 
comment that subjects outside the 
expertise of the writers should be 
verified by experts of the field, 
particularly where a danger could 
exist. The second letter is a bit more 
technical, and also picks up the 
mistake of associating MEK with 
MEKP. 

MEK has the chemical composition of 
C4H8O), has a flash point of 1.9°C, and 
must be used only in a well ventilated 
area free from flame. 

MEKP does not exist as a pure chemi¬ 
cal, but can be represented as a mixture 
of chemicals (H2O2) + (C4H9O4) + 
(CsHsOs). MEKP decomposes at about 
60°C before it reaches its flashpoint. It is 
generally accepted that if MEKP is 
splashed into the eyes and if not immedi¬ 
ately removed with an eyewash fountain 
or bottle - the eye will be permanently 
blind within 25 seconds. It is totally un¬ 
suitable for use in cleaning PCBs. 
(G.B., Greystaines, NSW) 

The remaining letters also detail 
the dangers associated with MEKP, 
but agree that MEK is safe enough 
providing good ventilation is used, 
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and there are no flames in the 
vicinity. Here are some highlights 
from these letters: 

The reactive nature of MEKP is due 
to the presence of the peroxide chemical 
bond which reacts violently with organic 
matter or metals. Another well known 
peroxide is hydrogen peroxide - often 
used in diluted form as a household 
bleach and disinfectant, but also used, in 
concentrated form, as a rocket fuel! 

MEK will sting like hell if it gets in 
your eyes, but no permanent damage 
should result if it is washed out quickly 
with water. (R.H., Port Elliot, SA) 

Another hazard of MEKP and other 
organic peroxides is that users are some¬ 
times required to mix both peroxide cata¬ 
lyst and accelerator (e.g. cobalt octoate) 
to a styrene based polyester resin. If 
these are not sequentially diluted in the 
resin, but mixed together, an explosion 
and fire may result. 

A totally different situation exists with 
MEK. This chemical is flammable, toxic 
and will cause eye damage, but not as 
acutely as MEKP. Three cautions in the 
use of MEK, MIBK and acetone (all 
commonly related ketones) are risk of 
dermatitis, narcosis and delayed explo¬ 
sion of improperly stored waste. 

Most people will eventually suffer der¬ 
matitis after habitual skin contact. Inha¬ 
lation of sufficient vapour will cause in¬ 
toxication which could lead to fatal er¬ 
rors of judgment, violent behaviour and 
even unconsciousness. 

The presence of alkali in a mixture of 
ketones and chlorinated hydrocarbons, 
such as could occur in a waste dump can 
cause delayed explosions. These wastes 
should never be mixed. (J.N., Curtin, 
ACT) 

My experience with MEK over a 
period of twenty years was gained in its 
use as a solvent in making printing ink 
for PVC insulated electric cables. Subse¬ 
quent to this, I have had a further six 
years experience with MEK being used 
as a cleaner for certain types of stains. 
MEK is also one of the ingredients in a 
proprietary paint stripper. 

Providing adequate ventilation and 
precautions against flames are observed, 
I can see no reason against the use of 
MEK, if ordinary care is taken. (I.P., 
Mangawhai, NZ) 

• From all this, readers should fairly 
quickly get the idea that MEKP is 
highly dangerous and should be avoid¬ 
ed. MEK is not to be trifled with either, 
but the consensus of the writers seems 
to be ‘OK if used with caution’. 

The typographical error in our print¬ 


ing of Max Riley's letter may not have 
been such a bad thing after all - consid¬ 
ering the learned responses we got. It's 
also rather surprising how many chem¬ 
ists read EA\ 

The next item is actually my review of 
an IBM MIDI software package for use 
with the EA (Feb.’88) Universal MIDI 
interface. The package has been de¬ 
veloped by John Loftus, who has sup¬ 
plied us with a sample copy for review 
purposes. Here's what I found... 

MIDI for the IBM 

The EA MIDI interface (Feb. ’88) 
was designed to be a cheap, universal 
MIDI out device, for use with any com¬ 
puter having a parallel output port. But 
the MIDI hardware is only part of the 
problem, and suitable software to go 
with such a project is usually the main 
limitation confronting enthusiasts. 

The alternative for those wanting to 
get into MIDI is to purchase a commer¬ 
cial interface with commercial software, 
usually with an all-up price tag that is 
hard to justify except for professional 
use. So when a low cost software pack¬ 
age supporting our low cost MIDI inter¬ 
face arrives, it is difficult not to get ex¬ 
cited. 

The package is called Maestro, and 
has been written for the IBM PC/XT, 
AT or compatibles. It requires 512K of 
RAM, a CGA colour screen and either 
one or two drives. The cost of the soft¬ 
ware is $35, which includes an excellent 
manual and some sample tunes. 

I ran the package on my AT, con¬ 
nected via the MIDI interface to a 
Yamaha PF70 keyboard. Coming from 
the Apple stable, I immediately reached 
for a mouse when the menu screen ap¬ 
peared. It didn't take me long to realise 
that each selection is made by typing 
the first letter for that function, and be¬ 
fore long Fur Elise was playing on the 
Yamaha. 

OK, the MIDI out works, but what 
about some creativity? Because the in¬ 
terface doesn't have a MIDI in facility, 
any music from my hands would need 
to be written from the computer key¬ 
board. And here Maestro is excellent. 

I have worked with numerous music 
packages over the years, and often get 
frustrated when I find I cannot write 
what I really want. With Maestro, you 
can place a note anywhere within the 
bar, and give it a volume level indepen¬ 
dent of any other. This way, an acciden¬ 
tal can be simply that, not some con¬ 
trived variant of a triplet or whatever. 

The music editor in Maestro is a form 
of text editor, in which each line of text 
details the note, its placement in the 


bar, duration, volume and so on. A 
three-note chord would take up three 
lines. A graphics display then allows the 
text to be shown as musical manuscript, 
which usually makes more sense to a 
musician. 

We don't have the space to run 
through all the features of Maestro, but 
I am delighted with the package and 
can only recommend it in the most 
glowing way. It has a few minor quirks, 
and takes a bit of getting used to. How¬ 
ever, the manual is well written, and it 
doesn't take long to be up and running 
with MIDI on the IBM. 

Readers wanting to purchase the 
package should send $35, and state the 
size disk required (3.5" or 5.25") to John 
Loftus, 10 Lorient Court, Petrie, 
Queensland, 4502. This is probably the 
cheapest MIDI software around, and 
represents excellent value. 

Super timer update 

The next letter comes from Ian 
Page, designer of the Super Timer 
published in EA (Dec ’88). Ian points 
out that the distance of 3" in the 
second last paragraph on page 74 
should have read 3 . He has supplied 
also details of how to measure the 
speed of a golf ball, and the diagram 
of a suitable contact arrangement is 
shown in Fig.1. His letter, in part, is 
as follows: 



As shown in the diagram, one set of 
contacts starts the timer (Tl) and another 
stops the timer (T2). The Tl contacts get 
a caning each time the golf ball is hit, re¬ 
quiring them to be straightened out after 
each shot. The carton holding the T2 
contacts is also only good for about four 
shots. However, this arrangement is sim¬ 
ple, and may allow someone to practice 
their golf drives. 
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Information Centre 

Why?? 

In an attempt to soothe my neigh¬ 
bours, I agree to turn down my hifi so 
that instead of it delivering 50W of 
audio power to the speakers, it will only 
deliver 25W. 

Why are they still complaining? After 
all, the output power has been halved! 

Answer to last month's 
Why?? 

Last month we asked why a known 
good small-signal silicon transistor shows 
conduction between its collector and 
emitter terminals, (collector negative) 
and conduction both ways across its 
base-emitter junction when tested with an 
AVO 8 ohmmeter. 

The first point you need to know is 
that an AVO 8 ohmmeter, on its R x 
100 setting, puts out approximately 9V 
across its test probes. Unusual perhaps 
in today's climate of DMMs, where IV 
is considered high. 


/ have recently purchased, for restora¬ 
tion, a Kreisler Broadcast radio, Vibra¬ 
tor model, that requires a 6V ‘A' battery. 
The radio is dated at around 1947. 

Other people suggest the radio runs off 
a 6V car battery. Is this correct? Also, 
when I approached the task of changing 
all the capacitors in the set, I found that 
the originals were stamped as being 
‘non-inductive’. The capacitors were 
made by Chanex (Ducon), and I am 
wondering if these capacitors can be re¬ 
placed with modern high voltage equiva¬ 
lents. (J.C., Bendigo, Vic.) 

• In the very early days of radio, I 
seem to recall that batteries for radios 
were usually known as the A battery for 
the valve filaments, B for high voltage 
(B+) and the C battery for bias. It 
would seem to me, in the absence of a 
mention of either a B or C battery, that 
the radio in question is similar to a car 
radio from this period, in that the B+ 
voltage is derived from the same voltage 
supplying the filaments. 

This was achieved with the ‘vibrator’, 



To answer the question, refer to the 
diode equivalent circuit of an NPN tran¬ 
sistor as shown in Fig.xx. OK, it's just 
two diodes back to back, isn't it? In 
fact, this equivalent circuit is not accu¬ 
rate for most small signal silicon transis¬ 
tors, instead the bottom diode (between 
base-emitter) is actually a 5 to 6V zener 
diode. So, if the ohmmeter puts out a 
voltage greater than the zener voltage, 
conduction can occur in the reverse di¬ 
rection. Simple when you know. 

It is useful to know about the zener 
between the base-emitter junction, as it 
explains why manufacturers quote re¬ 
verse voltages of around 6V for the 
base-emitter and collector-emitter junc¬ 
tions for these types of transistors. And, 
if you're short of a 6V zener, sacrifice a 
transistor - they work well! 


Vintage radio 

The following letter concerns a 
battery operated vintage radio. My 
answer follows, which readers may 
note is somewhat cautious. I am not 
an expert in this field, and any 
comments from those who really 
know would be welcomed. 


NOTES AND ERRATA 

REAL WORLD INTERFACE 

(December 1988): There are three 
minor errors in the PCB artwork as 
published on page 107 of the magazine. 
There is a small ‘blob’ between the pads 
for the two links connected to pins 10 
and 11 of IC1, causing an unwanted 
bridge. Also, the pad on the upper side 
of C13 is very close to another track, 
and the magazine printing process has 
caused them to merge together. Finally, 
the track from pin 12 of IC3 which con¬ 
nects to a link should be connected to 
pin 11 of IC3, not pin 12. Corrected 
copies of the artwork are available from 
our Reader Services department for 
$4.50. (File 2/CC/101). 

2 CHIP FM RADIO 

(June 1988): There are two capacitors 
labelled as C6 on the overlay and circuit 
diagram. The 150pF one connected to 
pin 12 of IC1 should be labelled as C7 
instead. Also the connections to the two 
ends of the volume pot have been trans¬ 
posed on the overlay diagram. (File 
4/MC/7). 

PCB SHORT TRACER 

(February 1989): It has been drawn to 
our attention that the 50 ohm miniature 
trimpot specified for RV1 may be diffi¬ 
cult to obtain. However, the circuit 
works quite well with the more readily 
available 100 ohm value. (File 7/MS/22). 
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which was an electro-mechanical equiva¬ 
lent of a DC-DC converter. Here, the 
incoming DC is chopped by the vibra¬ 
tor, transformed up to a suitable volt¬ 
age, then rectified usuallywith a diode 
valve. If this is the case, then you sure 
will need a car battery. I recall such a 
radio in my first car, which used to flat¬ 
ten the battery after about an hour of 
operation. The 12V versions were bet¬ 
ter, but the 6V types horrendous. 

The ‘non-inductive’ capacitors refer to 
a type of construction which is normal 
practice today anyway. It means that 
the start and finish of the foil winding 
must not be the terminals of the capaci¬ 
tor, Instead, the foil windings are offset. 
Then one terminal can contact all layers 
of one foil at one edge, while the oppo¬ 
site edge of the other foil contacts the 
second terminal. 

This means that you can use any con¬ 
ventional high voltage capacitor (400V) 
without problems. A polyester type is 
probably as good a choice as any. 
Please correct me if I'm wrong, all you 
radio restorers. 



SINGLE-CHANNEL UHF 
TRANSMITTER 

(January 1989): The diagram of Fig.l in 
EA January 1989, page 113 has the 
PCB artwork shown incorrectly. This 
diagram was intended to show how the 
coding is applied to the transmitter. The 
diagram should have appeared as shown. 

The required code for the transmitter 
is applied by connecting the various pins 
to either a logic 1, a logic 0 or leaving 
that pin open-circuit. A logic 1 and a 
logic 0 are available on the PCB as indi¬ 
cated. (File 2/MC/29) 

PC DRIVEN FUNCTION 
GENERATOR 

(January 1989): In program listing 3, 
lines 200 and 210, variable ‘PI’ should 
be ‘PI!’. (File 7/AO/40) 








Switch-on to Sermac 
Production Power 


SERMAC provides sturdy, functional machine tools 
and accessories with an outstanding quality at a 
price that is second to none. 



Multi-Function Machine Tool CZ-400/1 

A total machine shop in one machine tool. 
The CZ-400/1 combines all the functions of 
a lathe, bench drill and a vertical bench mill 
for turning, milling, drilling and slotting. The 
design of this bench mounted tool offers 
compact construction with strength and 
rigidity. Features include 400mm swing, 
400mm between centres, 
quick action knob to 
engage the fine-feed hand 
wheel, the headstock 
swings through 360° and 
has rise and fall 
adjustment. 


$ 1,150 


DP-16 Servian Bench Drill No 2 M.T. Spindle 

This sturdily constructed bench drill features 
a single phase motor providing a wide 
range of drilling speeds from 
230 to 2450 R.P.M. through a 3-pulley 
set-up. The DP-16 features a tilting arm 
with a drilling capacity of up to 16mm in 
steel and comes with chuck and No.2 Morse 
taper and No. 2 Arbor. This model is also 
available in extended 
column version for $325 


These professional machine tools are 
suitable for small and medium size 
workshops, home handymen 
and hobbyists as well as being 
very effective as machining 
teaching aids. 




For detailed specifications and more information call us now: 

SKRAIAC I'm 



Melbourne: 129-131 McEwan Road, 
West Heidelberg, 3081. 
Phone: (03) 459 6011 Fax: (03) 457 5312 
Sydney: 25 Cosgrove Road, Enfield 2136 
Phone: (02) 642 5363 Fax (02) 642 8965 
Brisbane: Old Press & Shear Machinery 
45 Davey Street, Moorooka, 4105 
Phone: (07) 277 1744 Fax: (07) 875 1965 



The World's leading supplier 
Racal-Redac 
is proud to announce an 
exciting new product 
CADSTAR. 
CADSTAR is another 
innovation from Racal-Redac 
and a major breakthrough 
in advanced high-tech 
PCB design 

CADSTAR gives the capability 
of producing very dense 
double-sided surface mount 
designs. 

design right first time' 


WCS CAPCENTBES 


728 Heidelberg Road 
Alphlngton, Victoria 3078 

Tel: (03) 499 6404 


ELECTRONIC 

BROKERS 

AUSTRALASIA 

TEST EQUIPMENT 

Australia’s largest range of 
secondhand: 

Hewlett Packard 
Tektronix 
Marconi 
Solartron 
Boontoon 
BWD 

Bruel & Kjaer 

Oscilloscopes, sig gens, spectrum 
analysers, multi meters. Wide range 
of valves, coaxial connectors and 
test accessories. Repairs and service 
to all makes and models. 

All types of equipment bought and 
sold. 

WE TRADE ALSO! 

Calibration facilities available. 
Screened room and Vibration 
measurement systems for hire. 
Communication equipment, 
Scanners, Mobile Phones and 
accessories, Ham gear. 

Cnr. Barry St. and Brunsdon St. 
BAYSWATER 3153 VIC. 
(enter from Brunsdon St.) 
TELEPHONE (03) 729 0455 
Mobile Phone 018 312 203 
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“Electronics Australia" is one of the longest running technical publications in the 
world. We started as “Wireless Weekly” in August 1922 and became “Radio and 
Hobbies in Australia" in April 1939. The title was changed to “Radio, Television 
and Hobbies” in February 1955 and finally, to “Electronics Australia” in April 
1965. Below we feature some items from past issues. 


RADIO. 

TELEVISION 

anil HOBBIKS 


March 1964 

Construction of the world’s largest radio 
telescope: The world’s largest radar- 
radio telescope is currently under con¬ 
struction in a partly natural, partly artif- 
ical spherical hollow, (approximately 
1000 feet across), in the hills 12 miles 
south of Aricibo, Puerto Rico. This site 


was chosen for several reasons. It is 
within 18 degrees of the equator, which 
makes it possible to scan the ecliptic in 
which the sun and the planets move. 
The temperature varies very little, so 
structural materials would not be greatly 
affected by climatic changes. The shel¬ 
tered area among higher hills is pro¬ 
tected from heavy winds, and the loca¬ 
tion is relatively remote from sources of 
man-made interference. 

Its chief purpose is to study the iono¬ 
sphere. Professor William Gordon of 
Cornell University believes that the 
changes in the ionosphere can be stud¬ 
ied by the back-scattering of free elec¬ 
trons from the various layers at UHF. 
This would make it possible to measure 
electron density and temperature, deter¬ 


mine auroral ionisation and detect tran¬ 
sient currents in the ionosphere. 
Photoconductive cells: One of the most 
intriguing devices developed by solid 
state engineers is the photoconductive 
cell, based on Cadmium Sulfide and 
similar materials. In addition to simpli¬ 
fying conventional ‘photo cell’ applica¬ 
tions, these cells have characteristics 
which make possible a whole new range 
of applications, from photography to 
space travel. 

One of these applications is in the 
new Polaroid Land Model 100 Camera. 
For the first time, a truly electronic 
shutter has been designed for a camera, 
using a photoconductive cell to measure 
both normal light, and the brief light of 
a flash bulb, automatically. This makes 
the camera fully automatic under all 
conditions. Even a child can take per¬ 
fectly exposed pictures every time. 
Tunnel diode: One of the newest prod¬ 
ucts of the electronics industry, the tun¬ 
nel diode, is bringing about a revolution 
in computer design. With a switching 
time of one nano-second - one thou¬ 
sand-millionth part of a second - tunnel 
diodes look like dominating the design 
of third-generation computers, with 
speeds approximately ten times today’s 
sophisticated designs. 


MARCH CROSSWORD 


ACROSS 

1. Name for electrical energy 
source. (6) 

4. Enthusiastic constructor. (8) 

10. Circuit pattern. (7) 


11. Undesirable modulation of 
frequency. (7) 

12. Prefix meaning "all”, used in 
antenna terminology. (4) 


13. Shocks. (5) 

14. Kind of aerial. (4) 

17. First name of pioneer of light 
dispersion. (5) 

18. Units of energy. (6) 

21. Type of computer. (3-3) 

22. Name of an electromagnetic 
radiation. (5) 

26. Prepare a PCB. (4) 

27. Section of recording tape. (5) 

28. Single time. (4) 

31. Value of hecto factor. (7) 

32. Set of instructions. (7) 

33. Analogy of emf. (8) 

34. Complement of 1 across. (6) 


DOWN 

1. Stationary winding. (6) 

2. Inventors’ rights. (7) 

3. Word associated with hum. 
(4) 

5. Frequency of tuning? (3,3,2) 

6. Unit of data transmission 
rate. (4) 

7. Places for info awaiting 
processing. (2-5) 


SOLUTION 

FOR 

FEBRUARY 



8. Ring-shaped. (8) 

9. Sliding contact on electric 
train. (5) 

15. Light emitters. (5) 

16. Reset calculator. (5) 

19. Such is quality investment in 
microelectronics! (4-4) 

20. Location for narrow-beam 
PIR sensor. (8) 

21. Document for operator. (7) 

23. Name of OTC’s electronic 
mail system. (7) 

24. Alternative abbreviation for a 
CR0. (5) 

25. Transmitted a highly 
directional signal. (6) 

29. Aperture control. (4) 

30. Region of antenna radiation. 
(4) 
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E A marketplace E A marketplace 


ADVERTISING RATES FOR THIS PAGE 

SMALL ADDS: The minimum acceptable size of 2 centimetres x one column costs only $50. Other sizes up to a maximumi of 10 cen¬ 
timetres are rated at $25 a centimetre. CLASSIFIEDS: $4 for 40 letters. Just count the letters divide by 40 and multiply by $4, ROUND 
UP TO NEAREST WHOLE NUMBER. CLOSING DATE: Ads may be accepted up to the 18th of the month two ’ H™,?P r '° r „ 
issue date PAYMENT: Please enclose payment with your advertisment. Address your letter to THE ADVERTISING MANAGER, 
ELECTRONICS AUSTRALIA, PO BOX 227, WATERLOO, NSW 2017. 


FOR SALE 


PLASMA BALLS, JARS, ETC: From 
$80. Balls from 250ml up to 450 litres, 
with or without power supplies. All de¬ 
signed, built in Australia. Custom Spe¬ 
cial Effects. Phone Studio of Arts and 
Sciences (02) 319-2427. 

EX-ABC AUDIO TAPES: Va" wide on 
lOVz" Standard metal spool $6.85. Ro¬ 
bust metal spool $12.85 7" spool 
$2.85. 5" spool $1.25. Post extra. Also 
in stock V2", 1" and 2" tapes. Waltham 
Dan, 96 Oxford St., Darlinghurst, Syd¬ 
ney. Phone (02) 331-3360. 


NEW RADIO VALVES: For entertain¬ 
ment or industrial use. Waltham Dan, 
96 Oxford St., Darlinghurst, Sydney. 
Phone (02) 331-3360. 

NEW 64K-256K PRINTER BUFFER 

design release. VER 4.0 and REV G 
boards now available. Double sided PCB, 
EPROM, and instructions $39.00. 
Optional additions include 2 by 7 SEG 
LED front panel display of percentage full, 
1 to 99 copies select, 3 polled computer 
inputs, printer switches, computer 
switches, and serial converter boards. For 
a free catalogue send a 39c stamp to Don 
McKenzie, 29 Ellesmere Cres., 
Tullamarine 3043. 


PRINTED CIRCUIT BOARDS 

Minimum postage & packaging on all EA & 
ETI Project PCBs. 

PCBs made to order — 48 hr prototype 
service. 

Bankcard/Mastercard 
ACETRONICS PCBs 

112 Robertson Rd, Bass Hill 2197 
'_ (02) 645 1241 _ 


AMIDON FERROMAGNETIC CORES: 

Large range for all receiver and trans¬ 
mitter applications. For data and price 
list and 105x220 SASE to: R.J. & U. S. 
Imports, P.O. Box 157, Mortdale, 
N.S.W. 2223. N.S.W. Geoff Wood Elec¬ 
tronics, Lane Cove. Webb Electronics, 
Albury. A.C.T.: Electronic Components, 
Fyshwick Plaza, Vic.: Truscott Electron¬ 
ics, Croydon. W.A.: Willis Trading Co., 
Perth. 


RADFAX2: Hi-Res radio facsimile morse 
& rtty program for IBM PC/XT on 360K 
5.25" floppy + full Doc. Need CGA, 
SSBhf, FSK/Tone decoder. Has re-align 
auto-start view save print. Also 
‘RF2HERC” same as above but suitable 
for hercules card, and “RF2EGA” for 
EGA card (640X350 mode). Programs are 
$30 each + $3 postage ONLY from M 
Delahunty, 42 Villiers St, New Farm 4005 
OLD. Ph: (07) 358 2785. 


RADFAX2: Hi-Res radio facsimile 
morse & rtty program for IBM PC/XT on 
360K 5.25" floppy + full Doc. Need 
CGA, SSBhf, FSK/Tone decoder. Has 
re-align auto-start view save print. Also 
“RF2HERC” same as above but suit¬ 
able for hercules card, and “RF2EGA” 
for EGA card (640X350 mode). Pro¬ 
grams are $30 each + $3 postage 
ONLY from M Delahunty. 42 Villiers St 
New Farm 4005 OLD. Ph. (07) 358- 
2785. 


THE BUBBLE-ETCHER 

Our Bubble-Etcher now has a heater. 
Reheats the etchant when you need it. 

The air bubbles do the stirring. 

The perspex tank forms a vertical slot. 
You see the etching proceed. 
Suits board up to 12” x 10”. 

Ask us for a brochure. 
Sesame Electronics Pty Ltd 
P.O. Box 452, Prahran 3181 
Phone (03) 527 8807 


j Ra mo Prv Ltd | 

' Established 1933 

IS THE ONLY COMPANY 
WHICH MANUFACTURES AND 
SELLS EVERY PCB & FRONT PANEL 
published in EA. Ei'l & Silicon Chip 

651 Forest Road Bexley 2207 
AUSTRALIA 

RING (02) 587 3491 FOR INSTANT PRICES 
24 HOUR TURNAROUND SERVICE 


’ KIT REPAIRS! : 

Repairers of all EA, ETI, 

AEM and Silicon Chip projects. 

Got a problem! Or queries; 

Ring any time 9 am-9 pm Mon-Sun II 
EEM ELECTRONICS 
10 Bouverie Place, Epping 3076 
(03) 401-1393 


- LASER OPTICS 

Build yourself a Laser and Save Big Bucks. Kit 
Includes, Laser Tube, Transformer, Board, Wir¬ 
ing, Case, Caps, Resistors, Transistors. Many Uses 
— Discos, Relay Activation 300 Metres, Levelling, 
Security Effects, Alignment. 

Buy Now and Save Hundreds. 

Price $435 Includes Postage Phone (08) 296-7464 
Till 9 p.m., Or Send For an Info Pack to 
LASER OPTICS. 

3 Tarnham Road, Seacombe Heights S.A. 5047. 


MAGNETRON TESTING 

By Return Mail 

All domestic and commercial oven 
magnetrons to 1000 watts. Result sheet 
provided. Tag with return address, pack 

Include cheque or money order for 
$14 test fee plus $7 post and handling. 
Mail to: 

Service Electronics, 2 Provost Street, 
North Melbourne 3051 

Phone: (03) 326-6220 
Replacements for faulty units post free 
from stock at competitive prices .. . 


mm 
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Do Computers play 
any part in your life? 

REVIEWS PROGRAMS TUTORIALS NEWS 


If they do — or if you want to find out more about 
them — don’t miss each month’s issue of — 























EA Directory of suppliers 

Which of our many advertisers is most likely to be able to sell you that special 
component, instrument, kit or tool? It’s not always easy to decide, because 
they can’t advertise all of their product lines each month. Also some are 
wholesalers and don’t sell to the public. The table below is published as a 
special service to EA readers, as a guide to the main products sold by our 
retail advertisers. For address information see the advertisements in this or 
other recent issues. 

Supplier State A B C D E F G 

All Electronic Components 

Altronics 
Acetronics 
Chapman, Lance 
Dick Smith Electronics 
Eagle Electronics 
Electronic Brokers 
Electronic Component Shop 
Emona Instruments 
Geoff Wood Electronics 
George Brown Group 
Jaycar Electronics 
Perna Electronics 
Pre-Pak Electronics 
Preston Electronics 
RCS Radio 
Rod Irving Electronics 
Scientific Devices 
Sheridan Electronics 
Tandy Electronics 
Wagner Electronics 


Vic 

WA.NSW 

NSW 

NSW 

All 

SA 

Vic 

Vic 

NSW 

NSW 

All 

Eastern 

Vic 

NSW 

Vic 

NSW 

Vic 

Vic 

NSW 

All 

NSW 


KEY TO CODING D Components 

A Kits & modules E 1C chips & semiconductors 

B Tools F Test & measuring instruments 

C PC boards and supplies G Reference books 
Note that the above list is based on our understanding of the products sold by 
the firms concerned. If there are any errors or omissions, please let us know. 


Electronics Australia Reader Services 



Back Issues Photostat copies 


Total price of magazines!photocopies, 

including postage and handling 


No off issues reg.x$4.50 = $. 

Cheque' Money Order □ Please tick box to indicate 
method of payment 


■ to the Federal Publishing Company Pty Ltd 
Expiry Date 


□ n mnii n i i m 

Crecrn Cam Nn Signature 

IUnsigned Orders cannot be accepted) 

NAME:. 

ADDRESS:. 

.POSTCODE. 


ADVERTISING 

INDEX 


Altronics. 74-77 

Current Solutions.123 

Data Electronics.121 

Dick Smith Electronics.52-57 

EEM Electronics.129 

Electronic Brokers.127 

Elmeasco. 41 

Federal Publishing. 

.IBC, 34-35, 98-99 

Geoff Wood Electronics.19 

Hewlett Packard.IFC 
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Coming next month in 



Special 5 Oth Anniversary Issue! 

With next month's April issue, Electronics Australia will be celebrating 50 years of continuous 
publication as a monthly electronics magazine. We began monthly publication in April, 1939 as 
Radio and Hobbies in Australia, and for 50 years since then we've been helping and inspiring 
generations of electronics people - both professionals and hobbyists. 

To commemorate this historic achievement, we ll be publishing a very special 50th Anniversary 
Issue. It will have perfect binding, like our Annual Digest, and contain no less than 260 pages - the 
largest issue ever produced! 

Inside, and in addition to all of our normal features and departments, you'll find all sorts of special 
articles and features looking back at developments over the last 50 years - not only in the 
magazine itself, but also in the Australian electronics industry as a whole. 

As if that wasn't all, along with the Anniversary Issue you'll also be getting a special Souvenir 
Reproduction of our original April 1939 issue - to show you exactly what electronics was like 50 
years ago! 

Don't miss this historic event in Australian electronics publishing. 


rc - MISSING ANY COPIES 
FROM YOUR EA 
COLLECTION? 



BACK ISSUES STILL AVAILABLE: 


JANUARY 1987 

Low Distortion Audio Oscillator Pt.2 (7/AO 39) 
3-Band Shortwave Radio (2/SW/79) 

Remote Control for Burglar Alarms (3/MS/126) 

MARCH 1987 

Electronic Rain Gauge (3/MS 127) 

NiCad Battery Charger (2/BC/12) 

Masthead Amplifier (6/MS/20) 

APRIL 1987 
12/240V Inverter (3/IT’15) 

Ultrasonic Car Alarm (3 AU 51) 
ric Clock (7/CU37) 

Crystal Oven (3/MS/128) 

MAY 1987 

Low Cost Mini Mixer (1 MX 18 
Car Battery Monitor (3/AU'52) 

Omega Derived Frequency Standard (7 F 33) 



m * 


JULY 1987 

CD Amplifier (1 SA/78) 

IR Remote Control Pt.2 (2 MC 25) 
Phase Difference Meter (7 M 69) 
Electronics Trainer (3/MS 129) 

AUGUST 1987 

Muso Link (1 MS 36) 

LED Display (7€L38) 
Combination Lock (3 MS 130) 
Computer Strobe (7 SC 7) 


Back issues are $4.50 each, including postage. To order copies send cheque, 
money order or credit card number (American Express. Bankcard, 

Mastercard or Visa Card) to Electronics Australia, PO Box 227, Waterloo 2017. 


SEPTEMBER 1987 

Cassette Box Switch-Tuned Radio (4/MC/6) 
Satellite Siren (3/AU/54) 

Low Cost Experimenter's Supply (2/PS/65) 

NOVEMBER 1987 

Stylish Metronome (3/MS/132) 

Universal Voice Operated Relay (1 /RA/37) 
DC Electronic Fuse (7/MS/19) 

Voltage & Continuity Checker (7/M/70) 
Telelink Modem Pt. 2 (2/CC/97 (B)) 

JANUARY 1988 

Easy to Build Rengenerative Radio (4/TR3/8) 
Low Cost Temperature Probe (7/MS/20) 
Stereo Headphone Optical Link )1/MS/38 

FEBRUARY 1988 

Universal Midi Interface (1/BM/59) 

Earwig: A Bug in a Matchbox (2/TR/65) 

Low Cost Tester (7A/T/18) 

APRIL 1988 

Low Cost Amp/Signal Traeer(1/MA/63) 
Improved 300W 12/230V Inverter (3/IT/I 7) 
Digital Current Tracer Probe ‘(7/ST/13) 
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ANRITSU CREATES NEW 
POSSIBILITIES WITH <* 
INTELLIGENT PEAK SEARCH 


SPECTRUM ANALYZER MS2601A i.OkHz-2.2 




The all-new spectrum analyzer 
smartly pinpoints signals with 
more precise results. 

Now you can do it all with the new 
MS2601A Spectrum Analyzer: locate 
the signal peak instantly in a user- 
specified range even in crowded 
spectra with the world’s first zone 
marker, track the signal through 
repeated sweeping within the zone, 
and average the levels of the zone. 

The detected peak is digitally dis¬ 
played with 0.05dB resolution and 
in optimum RBW. You’ll agree — the 
analysis is simpler, faster and more 
precise than ever. 

The MS2601A offers highly accu¬ 
rate signal analysis up to 30Hz RB W 
and automatic calibration guarantees 
ldB total level accuracy. A new 
scroll function shows the spectrum 
beyond the screen, smoothly moving 
up to two divisions each way. 

What’s more, advanced digital 
processing enables faster measure¬ 
ment and display menus simplify 
operation. Plus, new Plug-m 
Memory Cards make complex 
operations easy and fast by storing 
up to 48 sets of data. The compact, 
portable MS2601A has a range of 
10kHz to 2.2GHz at -130 to +20 
dBm (dynamic range of 75dB). 

Choose the smart spectrum ana¬ 
lyzer with greater cost-performance 
— choose the Anritsu MS2601A. 



MS2601A Spectrum Analyzer 


/Inritsu 


STC AUSTRALIA 


MELBOURNE 


SYDNEY - 


58 QUEENSBRIDGE STREET 
SOUTH MELBOURNE, VICTORIA 3205 
TELEPHONE : (03) 615-6677 
FAX : (03) 615-6667 

TELEX : AA30878 
TELEPHONE : (02) 6632283 












